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ABSTRACT

A modification of Hansen's solution of the lunar prob-
lem by Musen has been programmed and verified by du-
plicating some of Hansen's series. Methods were developed
for manipulating trigonometric series with numerical
coefficients and literal arguments. The program described
will be used to calculate perturbations and ephemerides of
both natural and artificial satellites.
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THE DEVELOPMENT OF HANSEN’S COORDINATES IN THE
LUNAR PROBLEM BY THE METHOD OF ITERATION

by
Milton L. Charnow
Goddard Space Flight Center

INTRODUCTION

This modification of Hansen's solution of the lunar problem (References 1 and 2) was suggested
by Musen (Reference 3) and programmed by the author. This theory can be used for planetary
satellites with high inclinations. The modification is adjusted to the use of the process of iteration,
thus contributing to the uniformity of the programming and facilitating treatment of the problem by
modern digital computing machines. Hansen's original lunar theory requires the use of the deriv-
atives of the disturbing function with respect to the eccentricity and the parameters determining
the orbit plane's position. This means that a liferal development of the disturbing function must be
obtained before the numerical values of the elements can be substituted. The present modification
permits a numerical development of the disturbing function.

In order to reproduce some of Hansen's series, it was necessary to devise methods for the
machine to perform both numerical and algebraic manipulations. The trigonometric series em-
ployed in the lunar problem are slowly convergent. The original program allowed 50 terms to a
series. Of the two completed versions, the program written for the IBM-7094 Mod II allows for
200 terms to a series and the Univac 1107 version allows 3,333 terms to a series.

The IBM 7094 program utilizes the double core storage of 65,000 words. The Univac 1107
program uses 500,000 words of drum storage and allows 10,000 words of storage for each series.
Almost the entire 65,000 word core storage of the Univac 1107 is used as accumulators to bring
in the series to be operated on and to accumulate the results. Core storage of 20,000 words is
used as an accumulator to store the resultant series.

A complete package of routines to multiply, add, subtract, scalar multiply, differentiate, inte-
grate, and evaluate trigonometric series and to extract the numerical coefficient of any argument
was written. By the uses of these tools, series manipulations are programmed almost as easily as
numerical calculations.

PROGRAM DEVELOPMENT

The Hansen lunar theory utilizes trigonometric terms of five arguments multiplied by a nu-
merical coefficient. The arguments are g, ¢’, », »' andy, of which g and &' represent the mean
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anomalies of the satellite and the sun (the perturbed and perturbing bodies) while @ and «' represent
the mean arguments of perigee of the perturbed and perturbing bodies and ¥ represents a fictitious
mean anomaly of the auxiliary satellite. For example, the largest term in the n, 8z series is the
evection term; its value is 4466".9 sin (1g- 2g’' + 2w - 2w'),

A number scheme was developed to represent a cosine or sine. This scheme is normalized to
the number 00505050+08. The evection term in this notation is 44669000+04 - 01485248+08
+ 50505050+08. Of these three words, the first is an ordinary number. The second and third are
logic words which permit a representation of a trigonometric term with as many as eight argu-
ments in literal form whose multipliers can assume any value from +49 to -49. The first argument
is positive and can assume values from 0 to 99.

The parts composing the multiplication routine are multiplier, collapser, and arranger. After
each term of a series is multiplied, it is compared with every term previously generated so that
the resultant series has no duplicates. The resultant series is then arranged in descending order
of the numerical coefficients.

In addition to the routines described, Appendix B shows an example of a sample series print-
out programmed by T. P. Gorman.

COLLECTION OF FORMULAS AND DISCUSSION

A Bessel-function routine is employed to generate the numerical coefficients of the input series
(o/a') cos ¢ through a’/p’. The input series have literal arguments. The major iterative loop
begins with the calculation of the s, series. The disturbing function is generated from the s and the
p series. When the series representing the dy/dt, d)\z/dt and d>\3/dt functions have been formed,
the values of n,y, nya andn, 7 are determined by imposing the condition that the series representing
those functions contain no constant terms.

The values, n,y, n,a and n, 7 relate to the motion of the lunar perigee, lunar node, and solar
perigee. The series
hO
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are obtained by the formal integration process. The n, §z series is computed from the dn, §z/dt
series after ¢, and ¢, are calculated so that n; §z contains no constant or sin g terms.

The n, 5z series has been computed; now the
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are constructed for final output or for use in the next iteration. They are complete when the values
of nyy, n,a, and n, 7 have converged. This modified version of the lunar theory converged in



ten iterations. One iteration is completed in approximately one hour on the Univac 1107
program.

The\ following input values were used:

o = 0.228027130 radians/day

jo]
1]

1, = 0.089826279 radians
e, = 0.054908070
n' = 0.01720197 radians/day

e’ = 0.01679226

"—5- = 0.00569091504
1,3

T2 = 0.000014054
m' a*

= 0.000000036

Input information:

Basic arguments:

g T gy tngt, g' T g, *tnjt,
w T wy tng(yta-7m)t,

w' =y tnyg(atnty’)t,

6 = (770'+n0y't—o")—w'

The following standard formulas of the elliptic motion are used; however, if preferred, Cayley's
Tables can be used instead.

+m ’
1. (pe,)
ﬁcosqb = - e, t 2 —p—(—cospy,

a, P

N w

p=1



_p.51n¢) = H
a, e, ) sinpy ,
p=1
+o© t
- + = 2 Jp (peo
a, 1+ 75 e~ 2 ) cos py ,
p=1
+o0
102 - 2 JP(peO)
—51—2 1+5e” -4 2 cos py ,
0 =1
a, bad
> = 1+2§ Jp(peo)cos;)y,
p=1
+00
al - i '
T~ 1+2§ Jp(pe)cospg
p=1
Beginning of Iteration
a' .
s, = (1+v) aﬁ'_—,cos(¢+f’+w+w’) y
0 r
_ p a -, ,
s, ~ (1+v)'30—'?s1n(¢>+f twtaw') ,
_ p 2 ,
s; = (1+V)'Ea'—?—7'cos(q§—f tw-w') ,
s = 1+ . ﬁ . _l . 1 ¢—?’+ - w!
4 ¢ v) a, = sin ( w-w') ,
= 2y 2 - 2.y 2 _ .
s A EN, )Sr Qyhys, ¥ (>‘4 AZ)sg m Agh,s, s
— 1+ al
= v) & =
P ( ) =
1 ds
53 = +tA,s, —A_s = o,
2 9r 1 272 1
1 Jds
537 = ~—A,S, - A_S = o, ,
2 0A, 271 2 2
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ds B
Ny TAysy T Ags, T ooy,
ds _ _
ax, = TAgsy T Ags, T oo,

voop . h
cos ¢+ 3e,) dy -~ ma—o sing + h2

v d h?
cos¢+2eo> + l—eo2 1+5 d—y—aﬁ sin¢>+<ﬁ —l>e0

n, a 2
0 “o
M, = 2£—’
1-ey" ag
ng a, o e, sin¢

m' ad a’ 5 3

Ry T '(5 53_'2—5‘:’2)’

m' a* a’ 35 15

e T (Bt Tt get),
Q = Q, + 0, +0, + »

20 99, 80, o0,

>y T T teH ta

a0

= 20, + 30, A0, + cee o

_ ) £ | sing
2 a2

a; 1 ey
p sing d p



1 a 1 90 _ m'a? a’ m'a® a’ 15 3 m' at a’ 35 15 )
T+s "5 @ " a8 ~ t s T T e T (75“7?2)*3/5 L (T sr-psp?)roe
. 0 a0 )
Tx M167+N1 ,D% (1_112r3);
19"T,
F, = 7o (1052) (n=0.1,2,3 "),
dr
dt Fog W F,
w B %
de - T mey T2y 1-e2 tF,
0
d b
dt n ~ Fy
_1h 89 Ny a 1’ 1 90
G, 7 2h, 1 — <5 a 1tw E) {"L(}‘32+>‘42)‘79—(>‘1}‘4+>‘2}‘3)‘73—(Kz)‘4—>‘1>‘3)04]’
- e
0
1h 4 Mo a T’ 1 an) 2
- 1h "o0 (a T 1 0 _ 2 - -
G, 2 h, - o2 (p a’ " 1+v 9S8 I:(A‘i tAZ) oy (>‘2}‘4 >‘1}‘3)U3+(>‘1>‘4+}‘2}‘3)U4]’
0
1 h 89 Ny a 1 1 99 R
G, = 5% ° (E - 1+va_S) [— (}\12+}\22)0'4+(}\1>\4+}\2)\3)01+(}\2}x4 >\1>‘3)C’2]’
0 ]/1—602
_1h 8 Mg a r’ 1 @) 2
G, = 2n, o2 (p a’ " 1+v s/’ [J‘(}‘f“‘z)U3+(>‘2}‘4_>‘1)‘3)‘71—(>‘1>‘4+>‘2>‘3)‘72];
- e
0
. 3G,
- E At (o 82)" (1=0,1,2,34),
dA, 1 L, A
rre +noa)\2+H1—§(+>\4sin9+>\3c059)- sini’ 3¢



d-(zl
d_t2 = -noa)\l+H2+%(+>\4c059-)\351n9)- sini'ﬁ g
dA o’
d_t3 = +n077>\4+H3+%(+)\lc059+>\zsin€)- sini’ 3¢
dA. dle
d—t4 = —no'r)hs+H4+%(+}\lsin9-)\2cos6’)- sini’—(ﬁ
Where
h,
T} (7, o, [x,] (11,234

is the series obtained by the formal integration process,

v = (¥,

_ ho 3
B = =3[R -ge (1) +2(a2-83+--1)

T o) - (2 cosz) - (0%2)” a» 5
a cos a, cos ¢ ol dg" 2 cos @ ,

TN\ (5 2\ (ne82)" gn 7
?os1nf - —a—o-unqb = ngnazs1n¢,

Nlw

(] = =@ 01 (£ cosr 3ey) ¢ 0 L wing

— — - — — — 2 w - _
- r = p _ r o p Y [fr2 g2\ npvi(1+W) r - o
B n, [7‘](ao cos f a, cos¢)+no [W](;O sinf a—osm¢>~—1_—e:(a—oz-¥ +41_~V7—+n0c23cosf—gcose s
0
_ Ny o2
no[wo]— > 2 tTB = A +tA,cosgt--r
1~eo ol



dn, oz B o oy -
1_60 ao
anS2
n082 = rraal
ho h
h = 1+tc +[T = 1+A,
T = c,*I1],

3
= -3 -5e, T+ 2(A2-A3+---

1l

1 -A+AZ - A3 + A% - A5 + e

I

=|
I
it

-1 _
vos %(A‘W) -5 (AW v

(1) =

const. in {([M] + [)‘4])2 +

+
—
(o)
>
N
| WO
+
[l
>
w
—
S—
——

(12) = const. in «{([}\1] - [>\4])2

1 1
A2+2A(005710+sin—2—10)+(11) 0.

1 1 B
B2—2B(c052—10-51n710>+(12) = 0

>\1 = Sin%—I0 +%(A+B) + [)\1] ,
AZ - [Az] ’
A3 - [}‘3] 4

1
2 (A-B) ¥ [\] s



End of Iteration

1 o o ]
A, (a) 0 tcosa - sina ,
0 + sina +cosa
_+cosa -sina 0 |
Ay (2) +sina +tcos a 0
L 0 0 +1
;COS?
T T A (w') c A Ag(e)(1+w) [rsinf |,
0
— 1 2
- sinT -3 (1med)w
' h T _1. 2
Ay (mw') - A Ag(w) +F(; (cosf+e0) +2(1—e0)T
0
= 2 2 _ oy 2 2
My TAL A, Ay AL
Ao 5T 2(}‘37‘4+}‘1>‘2) J
Ay 77 2(>‘1>‘3—>‘2)‘4) ’
Aoy Tt 2(A A, AN,
= — 2 2 _ 2 2
>\22 >\1 + >\2 >\3 + >\4 ,
Aoy T T 2(>‘1)‘4+>‘2>‘3) ’
Agyp 57 2(}‘1>‘3+>‘2}‘4) ’
Aygg = F 2()‘1)‘4_>‘z>‘3) ’
= - N2 2 2
Nys T AZ - A2 P A2 A2
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Notations

—2n,at

+2n, Nt

the mean semi-major axis of the satellite's orbit
the osculating elements of the satellite

the mean eccentricity of the satellite’s orbit

the osculating true anomaly

the true anomaly of the disturbing body

the undisturbed mean anomaly of the satellite

satellite's mean anomaly at the epoch

the mean value of the mutual inclination of two orbit planes
the periodic part in ¢ - ¢’

the perturbed mean anomaly of the satellite

the mass of the disturbing body

the periodic part in ¢ + ¢’

the mean anomalistic mean motion of the satellite (a, is defined as n~2/3;
the gravitational constant is put equal to 1)

the perturbations in the satellite's mean anomaly
the secular part iny + ¢’
the secular part iny - ¢’

the position vector of the satellite, r = |r|

—

the position vector of the disturbing body, [r'] = r' = 7

the radius vector and the true anomaly depending upon I, where T cos f
= a, (cosE*eO) ,_r'sin? = a, Vl—e02 sin E, and E-e,sinE = 1

S 8cos(r, ")
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the true orbital longitude of the satellite, reckoned from the departure point in
the satellite's orbit plane

the true orbital longitude of the disturbing body, reckoned from the departure
point in the body's orbit plane

the auxiliary mean anomaly; ¥ is replaced by ! at the later stage of computation
the distance between the satellite and the disturbing body

the parameters defining the periodic perturbations of the orbit plane, where
A, = sin 1/2 cosN, )\2 = sin 1/2 sinN , A, = cos 1/2 sink , and A, = cos 1/2 cosK
the perturbations in the radius vector r, where r = (1+v)T
the mean orbital longitude of the pericenter of the satellite

the mean orbital longitude of the pericenter of the disturbing body

the radius vector and the true anomaly depending upon the auxiliary mean

1-e?

anomaly v, where pcos¢ = ao(cos € ~e0), psing = a, o

sine , and

€ ~e,sine = ¥

the radius vector and the true anomaly depending upon g, where g cosd
y dep g
= ao(cosg— eo), 2sind = a, }ll—eo2 sin€, El.nd_e’—e0 sin€ = g

the true orbital longitude of the node of the disturbing body's orbit plane; the
fixed ecliptic and equinox serve as a reference

the true orbital longitude of the osculating pericenter of the satellite

the true orbital longitude of the common node, as reckoned from the departure
point in the orbit plane of the satellite

the true orbital longitude of the common node, as reckoned from the departure
point in the orbit plane of the disturbing body

the constant parts in ¢ and ¢’
the disturbing function
the radial component of the disturbing force

the component of the disturbing force normal to the orbit plane

COMPARISON OF RESULTS

Comparison of the results from the method of iteration and from Hansen is shown in Tables 1,

2 and 3 which follow.

11
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Table 1

Comparison of n;, 8z from the Method of Iteration and from Hansen.

. . Method of Hansen Difference
Joy T ) Iteration (MI) Method (H) H - MI
2, -2 152408 1°2408 020000
2, -2 0.5958 0.5958 0.0000
0, 0 0.1814 0.1826 0.0012
2, -2 0.0549 0.0550 0.0001
2, -2 0.0431 0.0431 0.0000
1, -1 -0.0337 -0.0337 0.0000
0, 0 0.0309 0.0310 0.0001
2, 0 -0.0234 -0.0236 0.0002
0, -0.0025 -0.0225 0.0000
0, 0 0.0205 0.0204 -0.0001
2, -2 0.0167 0.0167 0.0000
2, -2 -0.0115 -0.0116 0.0001
4, -4 0.0099 0.0099 0.0000
4, -4 0.0083 0.0083 0.0000
2, -2 -0.0079 -0.0077 0.0002
2, -2 -0.0064 -0.0064 0.0000
1, -1 0.0057 0.0049 -0.0008
1, -1 0.0016 0.0032 0.0016
0, 2 0.0047 0.0031 -0.0016
4, -4 0.0030 0.0030 0.0000
4, -4 0.0021 0.0021 0.0000
0, 0 0.0019 0.0020 0.0001
2, -2 0.0020 0.0019 -0.0001
2, -2 0.0014 0.0014 0.0000
0, -0.0013 -0.0013 0.0000
0, 0 -0.0013 -0.0012 0.0001
4, -4 -0.0011 -0.0011 0.0000
2, -2 -0.0009 -0.0010 -0.0001
0, 2 -0.0009 -0.0010 -0.0001
3, -3 -0.0009 -0.0009 0.0000
4, -4 0.0007 0.0007 0.0000
2, -2 -0.0006 -0.0007 -0.0001
2, -2 -0.0007 -0.0006 0.0001
0, 0 0.0005 0.0006 0.0001
2, -2 0.0006 0.0006 0.0000

SR
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Table 2

Method of
Iteration (MI)

-0.006446
-0.010028
-0.007373
-0.000519
0.000451
-0.000427
-0.000337
-0.000246
-0.000245
0.000204
0.000189
0.000120
-0.000094
0.000078
0.000069
-0.000057
0.000029
0.000029
-0.000018
-0.000026
-0.000025
0.000020
-0.000017
-0.000015
-0.000014
0.000012
-0.000012
~0.000011
0.000005
0.000005

Comparison of v Series from the Method of Itcration and from Hansen.

Hansen

Method (H)

-0.006479
-0.010041
-0.007331
-0.000517
0.000453
-0.000429
-0.000334
-0.000250
-0.000246
0.000205
0.000187
0.000120
-0.000087
0.000078
0.000068
-0.000056
0.000031
0.000029
-0.000028
-0,000026
-0.000025
0.000022
-0.000017
-0.000015
-0.000014
0.000013
-0.000012
-0,000010
0.000006
0.000006

Difference

H - MI

-0.000033
-0.000013
0.000042
0.000002
0.000002
-0.000002
0.000003
-0.000004
-0.000001
0.000001
-0.000002
0.000000
0.000007
0.000000
-0.000001
-0.000001
0.000002
0.000000
~-0.000010
0.000000
0.000000
0.000002
0.000000
0.000000
0.000000
0.000001
0.000000
0.000001
0.000001
0.000001




Table 3

Comparison of the Constants n, y, n, a, and n, 7 from the Method of Iteration and from Hansen.

Method of Hansen Difference
Iteration (MI) Method (H) H- MI
n, y 0211158 deg/day 0°11157 deg/day -0200001 deg/day
n, a 0.05287 0.05288 0.00001
n, 7 0.00001 0.00001 0.00000 J

APPLICATION TO LUNAR SATELLITE

This program was used to calculate the perturbations of an artificial lunar satellite. The
numerical values of the inputs, the outputs representing n, 8z, (Table 4) v (Table 5) and the lambda
parameters (Tables 6, 7, 8, 9), and the values ofn y, n,a, and n; 7 follow.

Inputs
n = 3.6782734 radians e’ = 0.0549
— 3 r a2
I = 0.13962634 radians m :as ~ 0.00386159
a
e = 0.20000000

' 3
o2 - 0.00013972

a'4

n' 0.22997151

'

4
T 2  _ 0.00000506

a's

Values of Constants

1.0266 degrees/day

ngy =
nga = 0.6460 degrees/day
ngn = 0.0030 degrees/day

14



Table 4

Numerical Values of the Outputs Representing n,8z.

sin (ig+1i' g’ +jw+j’-w’) Degrees sin (ig+i' g’ +jo+j o) Degrees
0, 1, o0, 0 o0 2, -2, 2, -2 0.51
0, 2, 3, -3 -0.22 2, -3, 2, -2 0.11
0, 1, -1, 1 0.12 2, -4, 4, -4 0.06
0, 2, -2, 2 0.11 2, -3, 3, -3 -0.03
0, 2, o, 2 -0.06 2, -1, 2, -2 -0.03
0, 1, 1, 1 -0.02 2, -2, 1, -3 0.02
0, 2, o, 0 0.02 2, o0 1, -1 0.02
1, -2, 2, -2 3.42 2, -5, 4, -4 0.02
i, -3, 2, -2 0.50 2, 0, -1, 1 0.02
1, o, 1, -1 0.42 2, -4, 2, -2 0.02
1, -1, 1, -1 -0.40 2, -1, 1, -1 -0.02
i, 0, -1, 1 0.34 2, -2, 3, -1 -0.02
1, o, 2, 0 -0.24 2, -2, 3, -3 0.01
1, -1, o, 0 0.22 2, -1, o, 0 0.01
i, 1, o, 0 -0.16 2, 0, 2, 0 -0.01
1, -1, 2, -2 -0.13 2, 0, 0, 0 -0.01
1, -2, 1, -3 0.07 2, -2, 4, -2 -0.01
1, -2, 38, -3 -0.07 2, 1, o0, 0 -0.01
1, o0, 1, 1 0.06 2, -4, 3, -3 -0.01
1, -4, 2, -2 0.06 3, -2, 2, -2 0.05
1, -2, 38, -1 0.05 3, -4, 4, -4 0.03
1, -3, 3, -3 -0.05 3, -3, 2, -2 0.01
1, 2, -2, 2 0.03 3, -5, 4, -4 0.01
1, -2, 1, -1 0.02 4, -2, 3, -2 0.01
1, -2, o0, -2 -0.02 4 -4, 4 -4 0.01
1, -4, 3, -3 0.01 T

15
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cos (ig+i'g' +tjw+j' @)

Table 5

Numerical Values of the Outputs Representing the v Series.

0

2

-0.0036

-0.0026

0.0004

0.0004

-0.0003

0.0003

-0.0003

0.0002

0.0001

-0.0281

-0.0039

-0.0037

0.0035

-0.0029

0.0021

-0.0017

0.0015

-0.0010

0.0009

-0.0005

0.0005

-0.0004

-0.0004

0.0004

0.0004

cos (ig+i'g' +jw+j o)

1, 2, -2, 2
1, -2, 1, -1
i, o0, -1, -1
1, 2, o0, 2
1, -2, 0, -2
2, -2, 2, -2
2, -3, 2, -2
2, -4, 4, -4

2, 0, 1, -1
2, -1, 1, -1
2, -4, 2, -2
2, -2, 1, -3
2, 0, 2 0
2, -1, 0, 0
2, 1, o0, 0

3, -3, 2, -2
3, -3, 3, -3
4, -2, 2, -2

-0.0003

-0.0002

-0.0002

0.0001

0.0001

-0.0071

-0.0013

-0.0004

-0.0003

-0.0003

0.0003

-0.0003

-0.0003

0.0002

-0.0002

0.0002

0.0002

0.0001

-0.0001

-0.0011

-0.0004

-0.0003

-0.0002

-0.0002




Table 6

Numerical Values of the Outputs
Representing the Lambda 1 Series.

cos (ig+1' g’ +jw+]’ w')

0, 0, o, 0 0.0698

0, 2, o0, 2 0.0017

0, o0, 2 0 0.0015

o, 3, o, 2 0.0002

0, 2, -2, 2 0.0002

o, 1, o, 2 -0.0001

1, -2, 2, -2 0.0001

1, o0, 2, 0 -0.0001
Table 7

Numerical Values of the Outputs
Representing the Lambda 2 Series.

sin (ig+ 1’ g’ +jw+j @)
0, 2, O, 2 -0.0017
0, o0, 2, 0 -0.0015
0, 1, o, 0 0.0006
0, 3, 0, 2 -0.0002
0, 1, -1, 0 -0.0002
0, 2, -2, 2 0.0002
0, 1, o0, 2 0.0001
o, o, 1, -1 -0.0001
0, 1, 1, 1 0.0001
1, -2, 2, -2 -0.0001
1, o0, 2, 0 0.0001
1, 0, o, 0 -0.0001
2, -2, 2, -2 0.0001
2, 0, 2, 0 ~0.0001

-

Table 8

Numerical Values of the Outputs
Representing the Lambda 3 Series.

sin(ig+i'g’' +jw+]j’ ')

0, 2, 0, 2 0.0001
0, o, 2, 0 0.0001
Table 9

Numerical Values of the Outputs
Representing the Lambda 4 Series.

cos (ig+i'g'+juot+tj' ')

0, o0, o0, 0 0.9976
0, 2, O, 2 -0.0001
0, o0, 0, 2 -0.0001
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CONCLUSION

A comparison of the results, which indicates the accuracy required for the production of gen-
eral theories, and ephemerides of satellites of the outer planets have been achieved. Lunar theory
has been employed solely for verification. Future plans include the application of this program to
the orbits of both natural and lunar satellites,
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(00406
v0G4T
00048
00049
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00054
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00058
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00100

LINE 00081
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FROM CORE UR DRUM
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ABSOLUTE SERIES DESTINATIUN
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LINE 00120

PAGE

B8 000ul
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g 00007
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00081
00082
00083
00084
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00086
00087
00088
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00098
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00003
cogc2
00538
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coo008
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€c0010
00001
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60072
00073
00C74
C0071
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00001
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00067
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00066
00066
00005
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cocol
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00062
00063
00064
G00el
00005
gogce
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0057
00414

0C003
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00593
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0C0CeH
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00563
00593
00562
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+10CCCCCO+05
+5CCCCCCC+02
+10CCCCCC+03
+10CCCCOC+01
+300CCC00+C1

060259
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cCoc3
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€ccces

+7CCCCCCO+02

06253
6CCCe
coGCs3
€0004

cccces
CCOL5

+65CC0000+02

00111
0coce2
CCOC3
0C004

coacs
cCcoos5

+60CCC000+02

0CogG2
0coo1l

0occo3

K = 0Cl25

LINE 00121

ABRSOLUTE SERIES LOCATION
NUMBER
OF TERMS
TIMES 3 + 1 =
NUMBER OF CELLS
WRITE SERIES ON DRUM

NUMBER UF CELLS / DRUM SLOT
NUMBER + 1 OF DRUM SLOTS
VALUE OF THIS K

FCURLIFR ACDITION (11)

FOURIER SUBTRACTICN (16)

FOURIER MULTIPLICATION (21)

FOURTER K-MULTIPLICATION (26)

LINE 00160

PAGE

B

004

00001

00001

00001

00001

004

00l21
G0l22
00123
00124
00125
00126
00127
oolzs
00129
00130
00131
0ol32
00133
00134
00135
00136
00137
00138
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0C0CS5
ccocs
00Go1l
00042
00050
00043
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0000l
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B 00007
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0C0Cs 0COO08
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K = 00180 LINE 00240 PAGE 006
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0051C 0C514 00438

0005C CCCl1
0005C 00012
6C050 CCO1l4
00050 C€CO15
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0Cc200
cC372

00026

cooll

0CCl1
cGl2s
cOo136
0G134
CGlle6
00160
coz2dQo
€cCc372

K

= 06200

00027

= 0C200

SIN COS

€c0s cos

LINE

LINE

00441

00480

PAGE

PAGE

g12

B 00024

8 00022

B 00026

B8 0Co027

B 00028

cl2

00441
00442
00443
00444
00445
00446
00447
00448
00449
00450
00451
00452
00453
00454
00455
00456
00457
00458
00459
00460
00461
00462
00463
00464
00465
00466
00467
00468
00469
00470
00471
00472
00473
00474
00475
00476
00477
00478
00479
00480



] K = 0C2C0 LINE 00481 PAGE G13

s B COL156 B 00156 00481
R 00161 0Cl38 00482
R 00162 00139 00483

R 0012C 00C97 00484 o
* B 00159 B 00159 00485
R 00164 0CO33 164=2N 00486
I 004C7 +1CCGCCO0+01 00487
I 00165 +COGCOCO0+0C _ 00488
C C0161 000C6 COLl55 GOLSS 00489

E 00158 60490 =
e B 00155 8 00155 00491
A 00164 0Ql64 CCOCS A COUNTER 00492
G 00204 005C0 CCO033 00493
£ C 00407 002C4 CQ4l1 00436
i G 001€6 00459 00164 STOREDA® £0495
G 00110 C0500 00164 STORED A* CONTINUED u0496
A 00165 00165 QCGC7 00497
C 00162 COlé6 00157 CO157 00498
C 00120 00110 00157 CO157 00499
G 00167 00498 0Cl64 STORED C 00500
s A 00168 00167 00161 C+A=NEW C 00501
E e B 00201 B 00201 00502
g H 00458 00164 00168 STURE SUM 00503
H E 00158 00504
- * B 00411 B 00411 00505
= H 004$8 00164 00l61 60506
H 00459 00164 00162 STORE C# 00507
= H 005C0 00164 00120 STORE C# CUNT 00508
- A 00164 00164 COOCS 00509
s H 00498 00164 CGCOO6 00510
= H 00459 00164 G0CO6 GO511
- H 005C0 00164 CCCO6 00512
= R 00204 0CCCT. 00513
z H 005C0 CC033 00204 00514
= E 00158 00515
= e B 00157 b Cul57 00516
G 00204 CO5CC CCGC33 00517
= C 002C4 00165 CC155 00518
= A 00204 00204 CCCO7 (204)+1 00519
- H 005C0 00033 (C204 00520

K = 0C200 LINE 00520 PAGE Q13



00164
00458
00459
005C0
00164
00458
00459
005¢C0
00204
00158
00158
00177
goLr77
00178
00151
col22
00151
C0152
00152
00422
001s8
00009
00176
00167
€0205
00167
ooti83
Cnol1s
Co01s8
g001s
00167
¢al80
00205
6o1ls3
00184
00185
00186
00187
colel
00184
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€g

00164
00164
C0le4
00l64
001¢4
0Qle4s
0Cle4
00le4
0036¢C

co177
CCoge

CCo05¢
00057
00122
00046
CC0s56
¢ccoos

002C4
00204

+ccocccco+oc
+00CCCCOC+0C

00176
¢C033
€Q0033
000158
GCO1lsS
0C197

00205
00183
00183
004658
00465S
005cC0

colsa

K

GCCO5
GClel
00162
colz0
€Co0s
CCoGe
0Co06
cocee
60168

0ocos
C0156

¢ccaoos
CCeo30
CCC35
cCocs
0CC34

00425
0005

CCCo5

€ao03o0
cccos
0CoQ7
¢co33

ccaov
€Ccoes
60005
c0183
co1s3
cols3

6Cccos

K

= 0C€200 LINE Q0521 PAGE 014

STORE C
STORE C»
STCRE C» CONT.

Cols58 END ARR IF NU OF TERMS LARGER THAN 2N-1
B 00158
177 -1 TO +1 AND BACK
c0178
B 00178
LAST B TERM
LAST A TERM
B 00198
3 N SuB C
ZN+N
N SuB C-3
B 00180
OR ZER
C
C»
Cun
B 00181
= 002CC LINE 00560 PAGE Cl4

00521
00522
00523
00524
00525
00526
00527
00528
00529
00530
00531
00532
00533
00534
00535
00536
00537
00538
00539
00540
00541
00542
00543
00544
00545
00546
00547
00548
00549
00550
00551
00552
00553
00554
00555
00556
00557
00558
00559
00560
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oo02co
002C3
goz2c2
C00Q6
00161
00194
00006
00182
€016
00161
gols2
00190
005C1
00sc2
005C3
co1l8s
c0l86
coL87
cols2
00167
00468
00459
00500
00183
Ccols7
00425
00193
60161
C0194
60195
001s2
00156
002cC6
005C0
00425
00459
cooce
00424
00204
00164

005C1
00502
005C3
cclL85
col8s

0caco
c02Co

00192

Col84
00184
0Cl8a
co2¢o0
0czc3
00202

00184
co183
00163
co183
c001ls
00183

caoce

0cocCe

C0033

00422
06424
cco3o0
0C033

K

cols4
Co184
col8s
0Cc193

€0185

col82

coi8s
co186
€o187

colsl
00185
col86
co187
00206
€o180

ools8s

c0200

0C20%

C04S59
ccoct
Ccoo0s

K

= (Qc2¢¢0

0019¢C

C0425

= 0¢2c¢o0

C suB X

C#= SUB X

LINE

LINE

00561

00600

PAGE

PAGE

015

00194

00196

aol9c

00182

00193

00195

00206

00425

015

Gos561
00562
00563
00564
00565
00566
00567
00568
00569
00570
00571
00572
00573
00574
00575
00576
00577
00578
00579
00580
00581
00582
00583
00584
00585
00586
00587
00588
00589
00590
00591
00592
00593
00594
00595
00596
00597
00598
00599
00600
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00164
go1ls58
00209
602C7
00210
00208
00207
00210
00204
0422
C0033
coz21s8
00219
00219
€0219
00223
00221
00238
00211
00223
00224
Cn224
00468
00219
00220
00212
00220
00225
00226
00227
00222
00213
00222
00228
00229
00230
00226
00227
00225
00468

00164

+10C0cC0G+01

-10CCCCOC+01

0C006
cccev
€C030
005C0
00500
0021s
co21s
GCo30
c0033

+000CC000+0C

00223
00458
00224
60223
0C223

+G00000C0+0C

co220
00498
00499
005C0
ccCo3c

00222
00468
004SS
065C0O
00225
0Cc230
0c225
00222

K

€c0030

gcco9
co0es
C€Co30
CCCos
CCc3o0

€C0o0s
00223
0C2C7
00224
00211

€cGos
00220
0c220
60220

£C005
00222
00222
c0222
00214
c0214
coz28
00006

K

0C2c0

co214
00214

cc2co

LINE 00601 PAGE (16

l64= 2N +N

B 209 = ACD B 00209

(207)=ADC OR SUBTRACT IND.

B 208 = SUBTRACT 8 0o2cs
8 0C210

3N Sus 1

3N SuB 2

B STORAGE CCUNTER
C STORAGE CCUNTER

b 00211
B+3
B
+ OR - 8 FOR ADD OR SUBTRACT
STORE + OR - B

{220) = A CCUNTER
b Guele
(220) +3
A
Aw

Axx

B 00213
B COUNTER +3
B
B#»
Baw
As NOT B+ TC B2l4
Ax NOT B=« TO B214
A+B

LINE (0640 PALE (16

G0601
00602
00603
00604
00605
00606
00607
00608
00609
00610
00611
vo6l2
00613
00614
00615
00616
00617
ooe61l8
60619
00620
00621
o622
00623
00624
U625
00626
00627
00628
00629
u0630
00631
00632
CU633
00634
uC635
00636
w0637
00638
G0639
J0640
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004585
005C0
C0471
00225
00471
00472
00471
co21l5
00214
00219
00225
00215
00239
00221
c0238
005CO
60204
00458
00469
005C0O
00215
00218
c0216
00230
00217
c0230
co231
cn232
€0233
c0231
00236
00235
00221
60238
€05C0
002cC4a
00458
CN469
005C0
Co236

0c222
00222
06225
0c0C6
0Coce

000116

00222
cCOCe

00221
C0238
GCC33
CC238
00221
0c221
00221

0C220

0C03¢C

60230
00498
004SS
6o5Co
06006

00221
€0238
00033
0c23e
0ce2l
cca2l
00221

K

CCoo6
GCC0o6

€o0472
co22s

€0239

6c213
00239

GCCCS
cccev
€0238

CGc225
Co226
00227

o212

¢ccas
0Cc230
€cz230
cc230
00235

€005
ccacv
CCe3s

Cc23l

CC232
CC233

K

= 002C0

00239

00235

= {£cCa2C¢C

LINE

C+3

STORE A
STORE A=
STORE Axs

LAST A TERM

STCRE R
STORE R«
STORL Be=

LINE

00641

€0680

PAGE

PAGE

017

006472

00214

00239

00215

ooz2lLe

00217

00235

Qu236

oL7

00641
00642
00643
00644
00645
00646
00647
00648
00649
00650
00651
00652
00653
00654
00655
00656
00657
00658
60659
00660
00661
00662
00663
V0664
00665
00666
00667
00668
00669
00670
00671
00672
00673
00674
00675
00676
co677
00678
00679
00680
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00219
0422
co1s8

00240
002C4
C0422
00247
00033
00248
00238
60255
00255
00255
00241
00247
00256
00249
00250
00259
00250
00250
00256
00246
00251
00251
00251
00251
00244
00257
00256
00243
00252
00253
00245
00242
00252
00252
00253
00245

00230
ccocs

K

cczalvr

€C200

FCURIER CIFFERENTIAL

0C0C6
€0007
0C030
€C030
CC033

+00ccCcacC+CC

00500
00255
00255

00247
¢ccoc7
004S8
00456
005C0
0C0Ce
0CoCe6
ccoos

00250
00251
€0251
0Cco006

000cCe

00249
60250

00249
00252
00250

cCco9

cco3o0
CCCO05
00030

GCOoO05

€0247
€247
CC247
0246
00250

cool13
00012
0cot2
€0257

00242 C0243

00251

00251
cocos
0Ccos

K

0C200

LINE (068l

A
As
Ax CONTINUED

COS TOD 256, SIN TO 244

A IS + OR -

LINE (00720

PALL

PAGE

uls

B 00240

L o241l

B L0246

B 0G2»7

B 00243

B 00242

B 60245

Cls

00681
u0682
00683
uo684
00685
00686
co687
00648
c0689
00690
30691
u0692
U0693
00694
00695
0u6Y96
ug697
ud69s
G0699
00700
00701
00702
¢0703
00704
00705
00706
00707
go708
00709
00710
¢GoTLlL
00712
00713
00714
Go715
u0716
corlL7
00718
00719
00720
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K = €C200 LINE 00721 PAGE 019

€0248 €0248 CCCOCS 00721
00238 0C238 CCCO7 00722
005C0 C0033 C0238 00723
002C4 CC238 NUMBER OF TERMS TO ARRANGER 00724
00498 00248 C0252 00725
C0459 0C248 (C253 00726
005C0 06248 00259 STORt A= CONTINUED 00727
CC244 : B 00244 00728
€0255 00247 CC241 00729
00422 CCCCs8 00730
00198 00731
FOURIER BAR, INT. SCALAR MULTIPLY BY A CONSTANT ANC EXTRACT 00732
€0260 B 00260 00733
00276 CCCQ7 {276)=1 BAR OPERATION 00734
00262 00735
002el B 00261 00736
00276 0CQC6 (276)=0 INTEGRATE 00737
00262 B 00262 060738
002C4 CCOCQ6 00739
00422 CCCC7 00740
€0277 0C5C0 €CO30 - 00741
00277 G0277 COCOS 3N 00742
00277 00277 C0030 00743
00033 C€0030 CCCO9 00744
005C0 CC033 C0CO06 00745
00278 GCC30 278= SERIES COUNTER 00746
00276 €CO033 279= STURAGF COUNTER 00747
00238 +00CCOCCC+OC TERM COUNTER 00748
002¢3 B 00263 00749
00258 CCCC7? (258)= SIN OR COS IND. 00750
00278 Q00278 CCCOS UPDATE (278) 00751
00280 004G8 CC278 A 00752
€0281 004SS CC278 Ax 00753
00282 005CC Q0278 A# CONTINUED 00754
00281 CCOC6 Q00264 A+ GO TQ 264 00755
€0281 0COC6 00281 —As TO +A= v0756
00258 CCOC8 (258)=-1 SIN 00757
00264 8 00264 00758
00283 C0281 CCO13 A#/10 TO THE SIXTH 00759
€0283 00283 COCl12 00760

K = 0¢2ace LINE 00760 : PAGE 019
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K = (C2¢0 LINE 00761 PAGL (20

00283 (0283 0cCOl2 (283)= 1 00761
C0284 CC283 CCO13 00762
00285 C0281 00284 00763
00286 C0285 00014 00764
00287 00286 C0Cl2 00765
€0287 00287 €0G12 (287)= J+50 00766
0288 (0287 C0O01l4 00767
00289 00285 C0288 v0768
00230 0028S CGO1S 00769
00291 00260 00012 00770
00251 00291 C0012 {291)= K+50 00771
00262 00291 0COlLS 00772
00293 00289 00292 00773
00294 00293 CCO12 00774
00294 00294 GCO1l2 (2941)= L+50 00775
00205 00205 ccco7 00776
00065 00282 C0013 . Gorr7
00066 00065 C0012 00778
00066 00066 00012 (€6)= M+50 00779
00068 CO0&6 0CC13 00780
00069 00282 C0068 00781
00070 00065 0CO14 00782
00071 0Co70 00012 00783
00071 0CO71 COOCl2 (71)= N+50 . 00784
00073 0CO71 CCOl4 00785
00074 0006S CCC73 00786
00075 CC074 00015 00787
C0076 0CO75 C0012 00788
00076 0C076 COC12 (76)= 0+50 00789
00078 0G076 COC15 00790
00079 00074 GCQ78 00791
C0080 CCO7S 00012 00792

80)= P+5¢0 00793
00794

00080 00080 C0012 (
00256 00287 CCOl7 J

00257 00291 CGO17 K 00795
00298 00294 CCO17 L 00796
00066 00066 0COL7 M 00797
00071 00071 COO17 N 00798
00076 00076 00017 0 00799
00080 c0080 CCOL17 P 00800

K = (€G2Co LINE 00800 PAGE 020
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K = (€C2C0 LINE 00801 PAGE (21
00276 Q0COC6 CO265 265= BAR, 2€6=INT. 00801
00266 TGO INTEGRATION ROUTINE 00802
C0265 B 006265 00803
003CC 00283 CCOe6 | [+M =1= 00804
00066 0G0&6 CCCeEb M=0 00805
00300 00006 Q0267 00268 [#=0 00806
00296 CCOC6 CO267 00268 J=0 00807
00267 0COC6 00267 00268 K=0 00808
00268 C00C6 Q00267 0C268 L=0 00809
00066 00006 00267 00268 M=0 00810
00071 CCOC6 C0267 (0268 N=0 0ogll
C0076 0C006 00267 00268 0=0 00812
C0080 0CC06 00267 00268 P=0 00813
€0283 00283 00258, 00814 —_
00312 occcy (312)=41 SIGN CHANGE ORD 00815 ‘*
00283 QCOC6 C0267 ©C270 00816 ‘*
co268 B 00268 00817
003C0 0COCé CO300 —I* TO +[#« oosls
00266 0COC6 C0296 . 00819
00267 0C006 0C297 00820
00258 CCOCo6 00298 00821
00066 00006 CCO66 00822
00071 €C006 CO071 00823
0oCc76 CCO06 COC76 00824
00080 GCO06 CO080 00825

c0312 0coos 312=~1 SIGN CHANGE INDICATOR 00826
€0258 GCCC6 00267

00827
00280 00250 00312 00828
00267 B 00267 00829
003C0 004G5 CCl1s8 [+ 99 END 00830
003C1 002%6 CCO17 J+50 00831
60302 00257 CCOL7 K+50 00832
003C3 002686 CCO17 L+50 00833
C0251 00066 CCOL7T M+50 00834
00252 CCO71 CCO17 N+50 00835
00253 CCO76 CGOL7 G+50 00836
C0254 CC0O80 CCCL7 P+50 00837
00304 003C2 CCCl5 00838
00305 00301 COOl4 00839
00300 00300 CQO13 00840

kK = 002C0 LINE 00840 PAGE 021
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00306
00307
00307
00307
00251
00252
00253
00251
00251
00251
00475
00161
00162
00120
COl64
00407
00165
00161
00270
004176
00164
002C4
00407
001¢6
oo1llo
00165
00i62
00120
00l¢7
00168
00498
00270
00479
00498
00469
00500
00164
00204
00500
00270

00304
003Ce
00307
cc3cv
00251
00252
00253
c0251
00251
00251

0028cC
006307
00251
0C033

+10CCC000+01
+G0CGCO0C+CC

K

CC303
C0305
GC3Co
00258
coc13
CC01l4
0GC15
00252
060253
00254

= (002¢¢C

00006 00476 C0476

00164
00500
002C4
C0466
005G0
00165
001¢6
col10
00458
00167
00164

00164
0Cl64
0Clé4
00164
00co7
0C033

cccos
¢CC33
C0479
COlé64
00164
¢cocy
co4t7
C0477
00164
0Cle61l
Coles

00161
cQl62
00120
€Co05

C0204

K

00477
00477

= 0C200

LINE GG841 PAGE w22

A+ ABS. VAL

A+ CONTINUED

B 00475
A TO COLLAPSER
A* TO COLLAPSER
A
B 0u4T6
A COUNTER
STOREC A«
STOREL A+ CONTINUEL
STORED C
C+A=NEW C
B 00479
STORE C»
LINE 00880 PAGE C22

00841
V0842
00843
0084a
00845
00846
00847
00848
00849
00850
0851
00852
00853
00854
00855
00856
00857
00858
00859
00860
00861
00862
00863
00864
00865
00866
00867
00868
00869
00870
u0g7l
60872
u0873
00874
00875
Q0876
uosT7
00878
00879
00880
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C0417
002C4
co2c4
C02¢C4
00500
00164
00468
00469
00500
00le4
00458
00459
005cCo
00204
00422
00198
00269
00238
005C0
00204
00279
004498
C04S39
005C0
co2170
00277
C0422
00168
00321
00322
00323
00324
002¢6
60283
00296
00297
00258
00270
00313
€030l

005C0
001¢5
002Cs
cCo33
0Cles
CClé64
0Clé64
0Clé64
001l¢é4
0Clea
00lée4
0Clées
00360
00008

c0238
00033
€238
0027s
0C27s
00275
00275

0c278
0cCo03

+33CCCCCO+0C
+42C0CCCO+0C
+40CCCCCC+0C
+60CCCCCC+0C

cCoce
000C6
cCCCé
CCace

00321

CCO033
0C476
€Co07
00204
0CCo5
ccleél
Col62
calao
€CcCos
0ccoe
CCCO6
€CCo6
€Ccl68

0CoC?
cC2138

CCGO5
€C2¢80
cc3cv
C0251

0C2¢é3

cc313
CG313
ccil3
06313

coz2es

K

= QC2CcC

¢ca7oe

C0313
co3l3
C0o313

= 00260

LINE 00881

(204) +1

STORE C
STORE C+
STORE Cus

END ARRANGER IF NC OF TERM LARGER THAN 2N-1

UP COUNTER BY ONE
STORE NUMBER OF TERMS
NUMBER OF TERMS TO ARRANGER

STORE A
STORE As
STORE A= CONTINUED

LAST TERM END

SMALL N SUB O
SMALL N SuB 0 PRIME
Y+ ALPHA-ETA
Y PRIME + ALPHA+ETA

A

w
— X =~
oooC o

(NU INTEGRATION)

I SMALL N SUB O

LINE 00520

PAGE

PACE

023

B 00477

8 0C269

6 00270

8 00266

8 00313

c23

oo8sl
00882
00883
00884
¢osss
00886
00887
00888
00889
00890
00891
00892
00893
00894
00895
00896
00897
00898
00899
00900
00901
00902
00903
00904
00905
00906
00907
00908
00909
00910
00911
00912
00913
00914
00915
00916
Go917
00918
00919
00920



15374

M
M

T

O >

COOPPPIIOmITIT~mZTIMIDITOCMIBPITOODOODMMDO

003Ce
00303
003C3
0C304
C0304
003C5
€0305
c0305
€0305
T
gacceo
00C06
00270
00315
003cCs
00258
o271l
00280
00307
cca2s1
00269
0272
00280
C03¢C7
00251
00269
00330
00033
00331
005G0
00501
00329
00328
00334
00329
00331
00328
00335
003136
00337

00322
CcC323
003C3
00324
003C4
CC3C1
00305
00305
cccce

K

QC296
Co3z1
0C297
0321
€C298
0302
0c303
CC304

C0315 (G315

ggz200 LINE 00921

J SMALL N SUB O PRIME
(303)= K N SUB O (Y+ALPHA-ETA)

(304)= L N SUB O (Y PRIME+ALPHA+ETA)

DENOMINATOR NOT ZERQ

DENCMINATCR IS ZERC

6cecy

€c280
0C006

€0309
00281
00282

G0305
€028l
00282

0Co030

+CCCCCcCoc+0C

€co33
cCo33

+00CCeCCcCc+00

cCc33

€032¢
06331
0C328
004658
00455
005C0

PA

o305

00271 co272

¢oQos

Gccos

cccoeo

CCGC6
cccce

ccocy
ccoces
CC005
0C331
0331
CC331

K

A/DEN.
SIN OR COUS

A%
STORE A= CUNTINUED

STURE A» CONTINUED

GET A
GET As
GET A+ CUNTINUED

0c2co LINE 00960

PAGE

PAGE

G24

0C315

00271

00272

C0330

C0334

€24

00921
00922
00923
00924
00925
00926
00927
00928
00929
00930
00931
00932
00933
00934
00935
00936
00937
00938
00939
00940
00941
00942
00943
00944
00945
00946
00947
00948
00949
00950
00951
00952
00953
00954
00955
00956
00957
00958
00959
00960
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00335
00452
00335
00452
00451
co0lé
00458
00459
005C0
00500
005C0
00459
60345
00348
00349
00033
00344
005CO
00351
00342
00346
00351
00342
00344
00352
00353
00352
00353
00354
00501
00502
005C3
005Co
00459
c0347
005C0
C05¢0
00501
00502
005C3

K

00335 00339
00335

C00C6 00451
00CC6 C0335

00452 00469
00328 00335
00328 0C336
00328 CC337
CC033 00329
00325 0C334

+00505C50+08
+50505050+0¢8
€C030 cCco9
00033

00033 cC500
+C0Cccooo+00
+0000CCC0O+00

00351 06005
00342 Q0007
00344 CCO05
0045S C0351
005C0 00351
00348 (0347
0034S 00347
00458 CC351
CCO033 C0354
6C033 C0352
00033 00353
0C033 ccoav

00342 C0346
€C033 CC0o07
CCO033 CCO0s
0C033 00348
00033 00349

K

00200

00347
C0347

gczaco

LINE 00961

CA

STCORE CA
STURE A=
STORE A= CONTINUED

NUMBER OF TERMS IN SERIES

GET As

GET A« CCNTINUFD

STORE CUEFFICIENT

TERM COUNTER =1

COEFFICIENT = ZERC

LINE 01000

PAGE

€25

B 00451

B 00345

8 0G346

B 00347

00961
00962
00963
00964
00965
00966
00967
00968
00969
00970
00971
00972
00973
00974
00975
00976
00977
00978
00979
00580
00981
00982
00983
00984
00985
00986
Q0987
00988
00989
00990
00991
00992
00993
00994
009935
00996
00997
00998
00999
01000
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00469
060365
€0204
00422
00247
00033
00248
00238
00255
00255
00255
00366
00247
00249
€0250
00259
00251
00251
00251
00251
00251
00369
00367
00250
00368
00252
00252
00253
00371
¢0370
00252
00253
60371
00248
00238
005C0
00204
00458
00459
00500

CCCGo
gcocv
0C030
00030
0C033

+0CCCCCOC+GC

005¢C0
00255
00255

00247
00458
0045Ss
G05Co
00255
00251
00251
00251
06006

ccoge

002456
06252
00250

GGC249
00256

C0248
€0238
00033
00238
00248
00248
6G248

0CC09

€co30
€Co05
00030

CCcos
CC247
CC2a7
00247
Cco13
0CC12
cool2
Gool1v
cC367

00368

€co251
00co8
00008

00251
00008

€caas
ccoov
0c23s8

€0252
00253
00259

K

0C2cCo

00367

0Q37¢C

ocz2co

LINE

MTH ARGUMENT ODIFF

A
As
A* CONTINUED

MTH ARGUMENT

MTH ARG ZEROD OMIT
{368=C0S) 370=SIN
M (A)

-M (A)
CCS TG SIN

SIN TO COS

STORE NU. OF TERMS
STORE + OR — MA
STORE A=

STORE A+ CONTINUED

LINE

0l00l

TERM

01040

PAGE

PAGE

026

B 00365

B 00366

B 00367

B 00368

B 00370

B 00371

026

01001
01002
01003
0100

01065
01006
01007
01008
01009
01010
01011
01012
01013
0l014
01015
01016
01017
01018
01019
01020
01021
01022
01023
01024
01025
01026
01027
01028
01029
01030
01031
01032
01033
01034
01035
01036
01037
01038
01039
01040
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00369
C0255
00422
00168
00375
00204
00422
gnz2117
00277
00277
00033
00278
coz279
00238
00376
00278
00280
co281
coz82
co3177
00283
00283
00283
G0283
c0283
c0380
c0378
00284
00285
co3al1
0379
00284
€0284
00285
003el
00238
00278
cas5Co0
002C4
00458

€0247
cCoCs8

0C0Ce
ccccv
005CGC
cca27
0cz27
€C030
€C030
cCo33

+C0CCCcCa+0¢C

0c278
C04G8
00455
casco

00282
c0283
00283
00283
GC0o06

coz280
¢ozel

€0280
C0284
00281

00238
00276
€C033
cc238
0021s

K

0C366

CC030
€C005
€C030
¢CCo9

cCoo5
cc218
0cz78
€o278

C0013
ccole
cogi2
cootrv
60378

00283
cccos

coz2s83
cccos
ccocs

(efelong
GCo0s
0C238
00284

K

LINE 01041

3N
(278)=SERIES COUNTER

(279)=STORACE COUNTER
(238)=TERM COUNTER

A
As
A* CONTINUED

(378=C0S (379)=SIN

A/M
COS 70 SIN

-A TO +A
SIN TO COS

TERM COUUNTER UP
STORE NUMBER OF TERMS
TERM COUNTER TC ARRANGR

LINE 01080

027

00369

00375

0C376

00377

00378

00379

00381

G27

01041
01042
01043
01044
01045
01046
01047
01048
01049
01050
01051
0la52
01053
01054
vl055
01056
01057
01058
01059
01060
01061
01062
01063
01064
01065
01066
01067
01068
01069
01070
01071
clov2
01073
01074
01075
olo7s
01077
01078
01079
01080
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00439
005C0
€0380
00277
00422
00198
C0000
416C0
900C0
9C0C1
G0006
00001
90000
30001
00005
900C0
00002
gocco
41000

00001
00015
000ls
gootL7
00018
00016
00020
cootl
00005
00017
coo1s
goo19
00020
00015
00006
00024
00021

00279
00275

0C278
ccocs

45202
45201

+000CC000+00

0C0C5

0CoCs6

60001
cC0G2
CCO10
Cccoll
00011
0G01l
00015

00017
00018
0001s
G020
00017

0go10
00018

00285
€0282

G0376

00cCo3
€ccco3

0CCQs

00011
Coo1le
00019
ccolv
C0005

0C2Co LINE 0l081

PRINT (QUT MEMORY FUNCTION

P-TH CRDER BESSEL FUNCTION
OF X

INPUTS P, X

QUTPUT J SUB P OF X

COMPUTE X TO THE P
TWO TU THE P AND
P FACTORIAL

COMPUTE J SUB P

410C0 LINE 01120

PAGE

o]

(28

0L380

Guool

00005

000Ul

00005

020uUb

C28

0108l
01082
vlo83
01084
01085
01086
01087
0l088
0la89
01090
01091
01092
01093
01094
01095
01096
¢l097
01098
01099
01100
01101
vlioz
01103
01104
U1105
0ll06
ollo7
0ll08
Ul109
vlllo
01111
0l1ll2
01113
Ol1l4
Ol115
Gllleé
olLl7
01118
01119
01120
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00022
00027
00023
00023
00007
00024
00021
00025
00022
00022
00022
00026
00028
00027
gooz2s
coo0l
00002
(¢To] 0B ¥4)
Cco0l11
00012
00013
00014
cocaqo
41100
51601
03600
04200
04800
05400
0600¢C
06600
07200
07800
08400
09000
09600
102C0
10800
114G0
12060

K

0001s €Co20
€0021 Q0022
0001¢é CGCQl6
00010 cco023

00024 COOl1l
CC021 0QQCe23
00024 Q0015
00024 00022
00022 C0025
00022 00014
00021 0co22
ccoar

00028 CCO26
€C027 coco7
00004 Cco0C27

+C0CC0000+00
+100CCCO0+01
+20C0CCCO+01
+50€CC000+01
+40000C00C+01

41601
€000l
00002
CGo03
0CCO4
ccoos
00006
00007
ccoos
0C009
00010
0COo1l1l
0C012
00013
00014
0C0o15

K

= 41000

€0007

= 41100

LINE 01121

pPCM™
LAMBDA1
LAMBDA?
LAMBDA3
LAMBDA4
NU
NU/Z1+NU
W
NSUBO DELTA
H/H SUBO
HSUB O/H
CAP. PSI
CAP UPSILUN
CELTA

LINE 01160

PAGE

PAGE

c29

8 00007

029

ol121
0l122
ol123
oll24
01125
01126
01127
01128
01129
01130
01131
0l132
01133
0ll34
Ull135
0l136
01137
01138
01139
01140
0llal
0ll42
0l143
Ull44a
01145
01146
01147
01148
01149
gl150
01151
01152
cl153
01154
01155
01156
01157
01158
01159
01160
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126C0
132C0
13800
14400
150¢C0
15600
162C0
16800
174C0
18c00
1860C
192C0
19800
204C0
21000
21600
22200
228C0
234C0
24C00
246C0
252C0
25800
30051
90071
90075
90016
9€030
90101
90111
90116
50121
90700
90126
90131
90136
90141
90146
50151
90156

Ccole
ccelz
ccols
00019
0c020
cC021
00022
00023
0C024
6C025
0C026
0gc27v
¢cozs
cCo029
CGC30
€0031
6C032
0C033
CC034
€C0035
€C036
0cQ37
cco3s
00051
0Cc71
€co75
go2te
00230
colCl
00111
Col1le
00121
ccrco
00126
C0131
00136
00141
00146
00151
00156

K

K

411C0

41160

LINE 01161

SQUARE ROOT FUNCTION
SINE FUNCTION
COSINE FUNCTION
NUMERICAL CRITERICN
NUMBER OF CELLS
SERIES MOVE
SERIES ADC
SERIES SUBTRACT
SERIES MULTIPLY
OPERATING CELLS
SCALAR MULTIPLY
ARGUMENT EXTRACT
DIFFERENTIATION
INTEGRATION
BAR FUNCTION
MTH ARGUMENT DIFFERENTIATE
MTH ARGUMENT INTEGRATE

LINE 01200

PAGE

PAGE

030

30

0l1e61l
0ll62
01163
Olle64
0ll65
01166
01167
0ll68
Olle9
0l170
01171
01172
01173
01174
01175
01176
61177
Gl178
01179
01180
olls1l
01182
01183
0l184
01185
01186
01187
ol188
01189
cli90
Gl191
0l192
01193
01194
01195
01196
01197
01198
01199
01200
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30521
30522
90523
30524
S31C1
80501
90903
9CcoCt
912C1
90163
000C5
ccooe6
cooct
¢goccs
00010
cooll
cno12
00013
cools
co019
co020
00021
00022
cno23
C0024
00025
00026
cao27
coo28
60029
co030
cao3l
CoC32
00033
€00135
c0036
Co037
co03s8
00040
00C41

K

00521

00522

00523

0CS524

410C1

413C1

41311

45C01

45201

cCosl

+8962€279~C1
+1CCOCCCO+01
+54G08C7C-01
+228C2713+C0
+3G494471+03
+16762260~0C1
+17201970-01
+C0C0CCO0+0C
+C0COCCCO+0C
+1Cc0cCece-Cc7
+1CCCCCCCrOl
+5CCCCCCOC+0C
-10CCCCCO+01
+0CCCCCCC+QC
+20CCCCCC+0L
+45CC0CC0+02
+3000C0C0+01
+10CCCCCC+CT
+1CC00CCO+0%
-15CCCCC0+01
+10CCCCCO+01
+C0CCCCCC+03
+C050505C+08
+50505050+08
+10CCCCCO+01
+100CCCCC+01
+C050515C+08
+50505050+08
+10CCCCCO+01L
+1000CCCC+01

K

LINE 01201

INT. CONST. N SUB O
INT. CONST. N PRIME SUB O
INT. CONST. Y+ALPHA-ETA
INT. CONST. YPR.+ALPHA+ETA

BESSEL FUNCTION

TAYLOR SERIES EXPANSION
CIFF TAYLCR EXPANSION
SCRT AND PRINT
PeOeM.
SG. RCOT

VALUE GF CAP I SuB O
(6)= A SUB ©
(7)= £ SUE ¢
(g)= N SUB O
(10)= A PRIVME
(11)= E PRINME
(12)= N PRIME
{13)= SMALL I*'=0
(18¥=0= N SUB 0 Y PRIME
(19)= CRITERICN
(201=1
(21) =172
{22)=-1
(23)=C
(241)=2

(26)=3

t28) IS 10 TO THE FQURTH
{291=-3/2

SERIES =0

CCS OMEGA

SIN OMEGA

LINE Cl2sacC

01201
01202
012063
01204
0l205
01206
01207
01208
01209
olz210
01211
0l212
01213
0l214
01215
01216
vl217
01218
01219
01220
gla2z1
01222
01223
01224
01225
01226
01227
gla2s
01229
Gl230
01231
01232
01233
01234
01235
vl23e
ulzaz
01238
01239
21240
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K = 4]11€0 LINE 01241 PAGE 032

£0042 -00505150+08 01241
00043 +5050505C+08 ul242
00045 +1CCCOC00+01 61243 |
00046 +10CC000C+01 01244 4
00047 +00505051+08 CCS OMEGA PRIME 01245 1
C0048 +50505050+08 Gl246 j
00050 +10006C00+01 al247 g
00051 +1000C00C+01 {50)= SERIES FORM OF ONE 01248 |
00052 +00505050+08 01249 ‘
00053 +5050505C+08 01250
00054 -00505050+408 01251
00055 +1000€000-03 01252
£0C55 +1C0C00C0-04 V1253
00055 +10CCCCO0-12 01254
00055 +10CC0C0G-08 SERIES TEMPORARY MULTIPLICATIGN CRITERION 01255
00055 +10060C000-1C 01256
00055 +1006CC00-1$ 01257 ‘
C0055 +100CCGCO-11 01258 |
00055 +1CCCCCCO-07 01259 |
€0055 +10C0C000-05 01260 !
00060 +100CCCCO0+01 01261 ‘
0061 +10CCCCOG+01 SIN OMEGA PRIME 01262 |
00062 -00505051+08 01263 |
00063 +5050505C+08 01264 !
00065 +100CC0AC0+01 01265 ‘
00066 +COCCCCCO+0C 0 SERIES 01266
00067 +C0505050+08 01267
00068 +50505050+08 01268 :
00070 +1000CCOC+01 01269 |
C0071 +100CCOCO+01 01270 i
00072 +00505050+08 C0S THETA SERIES 01271 :
00073 +50515050+408 01272
$0075 +1000CCCO+01 1273
00076 +100CCCO0+01 oL274
00077 -C0505050+08 SIN THETA SERIES 01275
C0078 +5051505G+08 61276
C0089 +50C00600+01 1277
CO089 +80CCCCCO+01 01278
00060 +C1505050+08 £0s G 01279
00091 +50505050+08 01280

K = 411C0 LINE (1280 PAGE 32
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00058
€0C99
00130
001¢0
00171
00173
00176
00177
g0l78
00181
00182
00183
c01l84
0Q267
00324
00358
00369
00399
90016
30030
00401
00401
€0401
00401
00401
00403
00408
00430
00431
00432
00433
00434
00435
00436
00437
00460
Q0461
00462
00463
00464

K

+C0CCCC00+0C
+10C0CC00-06
-4Q0C0CCCO+01
+35493600+06
+15C0CCQ00+01
+25C0CCCO+01
+4375CC00+01
+375CC000+01
+375C0CCC+0C
+40C0CCC0+01
+75CCCCCO+01
+175CCC00+02
+5000000C+01
-30C0CCC0+01
+10C0CCCO~07
+300CC000+03
+600C0C0OC0+C3
+100C0C00+CS
+10CCCCQ0~03
+30CCC000+03
+10CCC000~1C
+10C0CCCO~08
+10CCCCCO0~09
+10060C000~-05
+1000C000~07
+1000CC00~-06
+164CCC00~02
+00505149+08
+50505050+08
+00505248+08
+50505050+08
+00505347+08
+50505050+08
+00505446+08
+5050505C+08
~00505149+08
+50505050+08
~-00505248+08
+50505050+08
-00505347+08

K

41100

41100

LINE 01281
(98)=0=0 CMEGA PR./DT

NEW CRIT

(160)= M PRIME

(176)=35/8

(1771=15/4
(178)=3/8

{184)= 5

NC. OF CPERATING C6263 IS 300
NC. OF OPERATING C6263 IS 6CO
(NU. OF CELLS IS 10,000)
MULTIPLICATION CRITERION
NUMBER GF OPER CELSS IS 300

CRITs IS 1C TO -9TH

CRIT. IS 10 YO -7TH

LINE 01320

PAGE

PAGE

¢33

C33

01281
ulzse
ol283
01284
01285
ul28é
01287
01288
ul2s9
01290
01291
01292
01293
01294
01295
01296
01297
01298
01299
01300
01301
01302
01303
ul304
01305
01306
ul307
01308
01309
01310
0l311
01312
01313
vl3la
01315
Cl316
01317
01318
01319
01320
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€6

0465
00466
00467
60491
00492
0001
90668
coool
90016
T
00018
cools
00101
30030
Co015
coo17
00016
c0084
00123
00124
00125
colz26
00155
004C2
Col56
00133
00126
00126
00127
00128
00128
00129
00129
col131
00132
00140
co141
Ccol42
C0ol43
00143

HANSEN

K

+50505050+08
-00505446+08
+5050505C+08
+10CCCCCC-03
+1¢c0Ccco-01

00668
9C66G8
004Cl

00020 PA
CC020 TA

cCc3g8

00023

cCo23

0C023

06023

00025 C€CCO7
€Coo7 cccov
00020 C0l24
9C051 €O0125
00126

GC126

06020 C0l26
0C007 Qo126
00126 CGC24
00126 €GOO7
00124 €C021
CC024 ccco7
CC023 COles8
00124 COCZ29
00023 CcOole9
6CCO06 00008
00131 col25
00029 CGO11
G001l 60011
00020 €Ol4al
90051 CQl42
C0143 CO024

K

LINF 01321

CRIT IS TEN TC MINUS EIGHT
LUNAR THECRY AS MODIFIED BY DR. MUSEN

CHANGE SERIES LENGTH
N SUBP Y=(
N SUB C ETA=0
N SUB O ALPHA=Q
(84) = O INITIALLY
-3/2 SmALL E SUB O

1- E SuB 0 SQ.
S¢ RT. (I-

{156) =

2 SQ RT. (1-EO0 SQ)/2
172 € SuB C SQ.

2 E Sub ©

-2 E suB 0

+ 3/2 E SUR 0 SQ.
(N SUB v)(A SUB 0)

(N Sug c)(A SuB 0)/1-E SuUB O SQ.

1- E PRIME SQ.

LINE C1360

01321
01322
01323
01324
01325
01326
0l327
01328
01329
01330
01331
01332
01333
01334
01335
01336
01337
01338
01339
01340
01341
01342
01343
01344
01345
01346
01347
01348
01349
01350
01351
01352
01353
01354
01355
01356
01357
01358
01359
01360
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00143
00150
c0152
00153
00154
Col57
00158
00161
001¢5
00166
00167
001é68
00165
0o17C
co172
00174
00175
00179
col80
gols2
00165
00196
00197
00158
00159
00265
co102
0olce
C0104
00105
001cCs8
0o1¢7
00106
001¢5
00102

c0l10
00111
c01G3
0olLl2

00143
€C020
00132
00152
0Co0s
00020
ccoov
C000e6
0016l
001¢&5
00010
00167
co1é68
001¢s3
001¢6
001¢6
0C174
GOol75
Ccol179
acgcer
00156
00165
9¢071
00167
00168
cco023
00022
0C023
00052
0C053
C0054

001€Cs6
00105
oo1c2

co1C2
cC110
goll11l
oclL1c

K

ccoll
000G7
0C024
CC150
€002l
Qo125
co0024

0aleél
00160
céalio
ccolo
Co01o0
coo10
0cles
Cole61
Q0169
00l¢l
coolo
00125
co131
QC024
ccol3
¢ccss
c0021
col23

C0026
gccav
ccoec

€0C20
ccccy

CCC20

K

411C0

411C0

LINE

{(150)= 1/E SUB 0

172 1 SuBc

Q1361

(157)= 1/SQ(1-E SUBO SQ)

2E SUBO

(165)=A SQ.

M PRIME A SQ
{167T)=A PRIME SQ
{168)=A PRIME CUBED
{169)=A PRIME 4TH
{170)=A PRIME STH

M PRIME A SGQ/A PRIME CUBED

(1751=M PRIME A CUB/A PR.

(180)=M PRIME A 4TH/A PR,5TH
(192)=(€ SuB Q/1-E SUB Q0 SQ)

(197)= SIN I PRIME

(198)=SIN I PR} D UMEGA PR./DT
(199)= 1/2 SIN I PAR OM.PR./PAR T

265= 3/2 E SUB O

(102)=P COUNTER=-1 INIATALLY

(106)=TERM COUNTER
{104)=+00505050+08
(105)=+50505050+08
(1C8)=-00505050+08
(1C61+3

(102)+1=P SUB N-1

(110)= P SUB N

(112)= P SUB N+l

LINE

01400

PAGE

PAGE

035

B 00107

35

01361
01362
01363
01364
01365
01366
01367
01368
01369
01370
01371
0l372
01373
01374
01375
01376
01377
01378
01379
01380
61381
01382
01383
01384
01385
gl1386
01387
01388
01389
01390
01391
01392
01393
01394
01395
01396
01397
0l398
01399
01400
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00113

00114
00115
00116
00019
00117
ool1ls
00118
oolL18
00600
00598
00559
006CO
009C0
00838
00869
009cCo
012C0
01168
01189
01200
015C0
co119
01468
01459
015cCo
01800
01798
01759
01800
00025
00121
00102
00106
00104
00105
00122
00106
Co104

00111

93101
931CG1
93101
00115
00lL15
00114
o011l8
c0118
00110
00106
00106
00106
00110
00106
001386
001Cé6
00110
001C6
00106
00106
00110
00117
00106
00106
00106
00l10
001cCe
00106
001Cé6
00110

00022
00023
00052
0C053

golce
00104

K

00102
00110
¢col1l2
00121
go1l10
0Cl16
cco24
00l10

00118
C0104
00105

00117
00108
co105

col1s
C0104
060105

00110
golLl9
00104
Ga105

Gcglls
00104
¢0l105
0c107

0c026
gco2s8

K

411¢C0

411CG

LINE

114= J SuUB N-1
(115)= J SUB N
(116)= J SUB N+l

(117)= J SUB N/P

(118)= J PR/P

Al SERIES PREL.

Bl SERIES PREL

Cl SERIES PREL

D1 SER. PREL.

El SER. PREL.

102= 1 INe

(104)=400505050+08
(1051=450505050+08

(106)+3
PG* TU (P+1) G

LINE

01401

01440

PAGE

PAGE

C36

B CCl2l

B CulZe

36

.

01401
01402
Gl403
01404
Gl405
01406
01407
01408
01409
01410
Glall
01412
0lel3
Ol4le
Glals
0l4al6
olal?
uls4ls
01419
01420
0l421
Gla22
01423
Ula2a
Gl425
Gla2é
01427
0l428
Ul429
01430
01431
0l432
Gla3s
0l434
01435
01436
ul437
01438
Ula39
Jl440

tisme
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K = 41100 LINE 01441 PAGE 037

00102 00102 cgo20 {102)= P SUB N-1 ‘ 0l44l

01442
00110 001C2 ©CO020 (110)= P SUB N 01443
€Ol1ll 00l1C 0CO1l1l ) Ol44s
001C3 0Ol1l1 01445
00112 00110 CCO20 (112)= P SUB N+l Jl446
00113 OCl111 01447
c0ll4 93101 00102 {114)= J SuUB N-1 01448
00115 93101 CC1l10 (115)= J SUB N 01449
00116 931Cl CQll2 (116)= J SUB N+l 01450
00019 00115 Q0136 01451
00117 00115 Q0110 {117)= J SUB N/P 01452
00118 00114 Q0116 01453
00118 00118 C0024 01454
00118 C0118 Q0110 {118)= J PR/P 01455
030C0 0Ol10 (3000)= G1 SER. TEMP. 01456
02998 00106 00118 01457
02559 0Cl06 CO104 01458
03000 00106 00105 01459
001C8 00104 CQQ22 U1460
€3300 00110 {3300)= H1 TEMP. 0las6l
03298 C01C6 00117 0l462
03259 00106 00108 Cla63
033C0 00106 CO105 0lab4s
062100 00110 Gl4a65
02068 QO1C6 QGO115 01466
02059 C0106 CO104 0la67
02160 00106 CO10%5 Gl4e8
00025 00110 CO1l22 01469
00136 B 00136 01470
907C0 90101 00600 Al TO OPER. CELLS 01471
006C0 90126 00024 Glav2
907C0 90101 GCCS50 01473
3070C S0126 00123 0l474
006C0 90111 C0600 Al IN 60C 01475
907C0 901Cl 009CO 0l476
00900 90126 C0126 {300)= SERIES Bl 0la77
90700 90101 CC0C50 gla78
90700 90126 00127 172 € sUB 0 SQ. IN SERIES FORM Gla79
060C0 90111 00050 01480

K = 411C0 LINE 01480 PAGE 037
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307C0
907cCo0
Cl2C0
307¢0
907G0
cecao
907C0
30700
015C0
907C0O
3G700
01800
907C0
907C0
021G0
00031
90700
307C0O
030C0
90760
033co
30700
02400

€co0co
50700
307C0
50700
02700

00GCo
90030
Co412
307C0
036GC0
0420C
04800
00414
907CO
€H54C0

S0101
90126
90111
9C1C1
90126
90111
90101
90126
90111
901C1
9C1l26
30111
9C101
90126
90111
C0l40
3C1C1
30126
50111
50101
90126
SCl01
90126

K

gl2c¢0
Q0128
ceCCo
00050
0Ql129
0C050
01500
00130
06C00
1800
0C024
GC050
gz2l1ce
€C024
00050

03000
CCo24
CCo030
€3300
COl43
01500
00132

SERIES

9C001
9G1C1
3C126
30126
90126

02400
€cosco
col132
00133
GGo22

SERIES

9C0Cl1
00369
9C071
90101
90126
90101
301C1
3C€075
S01C1
90126

02700

COl154
€co50
CG412
CCC65
CCC65
Q154
0C050
Co4l4

K

411C0

411CC

LINE (Glasl

-2 E SuUB C (SERIES Cl1
SERIES C1

L/2 € SuB O SQ IN SERIES FORM
14372 E SUB O SQ IN SER. FORM

3/2 E SUB G SQ. IN SER. FOURM
(1500)= SERIES D1

{1800)= SERIES El

{2100)= SERIES F1
(140)= -3/2 E PRIME
(3000)= Gl

(3300)= H1

{2400)= M SUB 3 SERIES

SET SERIES LENGTH TO 200
SIN 1/2 1 SuB O

LAMBCA 1
(4200)= LZ2=0 INIT.
(4800)= L3=C INIT.

COS 172 1 SuB O
LAMBECA J

LINE 01520

PAGE

PAGE

038

038

01481
01482
01483
01484
01485
01486
01487
0l488
01489
01490
01491
01492
01493
01494
01495
01496
01497
01498
01499
01500
01501
01502
01503
01504
01505
01506
01507
01508
01509
01510
01511
01512
01513
01514
01515
01516
01517
0l518
01519
01520
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K =

901C1 CQCé5
90101 0C065
30101 C00Q65
9Q1C1 CQ065
90101 CQ050
90101 CCOS0
30101 CCCé65
30101 00065
9C01C1 00C0é5
90101 CCC65
9C01Cl GQ0O065
9C1G1 €CC40

SC001 CCO40
90121 GC9CO

scoCl CO0sCo

9C001 12000
9C101 0CO035
90121 CCéCG0
I CCS CMEGA
9C001 907¢0
9C116 12C€00
Irt
9C001 126GCO
9C1C€1 CQ6CO
50121 CCO40
90101 GCscCo
90121 GCO35
90111 12660

SC001 12600
9C101 03300
9C121 CC0&0
90101 G3Coo0
90121 CCO45
90116 13200

9C001 13200

K =

411Co

LINE 0Ol521

(6G600)= NU=Q INIT.

(6600)= NU/1+NU

{7200)= w SERIES

{7800)= N SUB O DELTA Z SERIES
(84C0)= H/H SUB O

(9000)= K SuB O/H

(8600)= CAP. PSI

{10200)= CAP. UPSILON
{(10800)= DELTA SERIES
(80)= C SUB 1 IN SER. FORM
{85)= C SUB 2 IN SER. FORM

SIN G PRIME

IT (SINE UMEGA)

11 SIN OMEGA

I (COS OMEGA)

{120001= III

{126CC)= 1 SINE OMEGA

(12600)= Iv SERIES

Iv SERIES

411cC0

IV SERIES

Il PRIME

LINE 01560

PAGE

PAGE

039

C39

01521
ols522
01523
01524
01525
01526
01527
01528
01529
01530
01531
01532
01533
01534
01535
01536
01537
01538
01539
01540
01541
01542
01543
Cl544
01545
01546
Gls547
01548
01549
01550
01551
01552
01553
01554
01555
01556
01557
01558
01559
01560
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K = 411C¢C LINE Q01561 PAGE 040

90700 901Cl 030C0 01561
13800 90121 0COQ60 Ul562
907C0 90101 C33CO 01563
80700 90121 C0045 01564
13800 90111 13800 (13800)= IV PRIME 01565

Tl Iv PRIVME Ul566
00000 9C001 138CO 01567
90700 90101 G21GO 01568
144C0 90121 02100 {14400)= v PRIME SQ 01569

Tl V PRIME SQUARED 01570
00000 9CO0CL 144CO 01571
90700 901C1 12CCo 01572
15000 90121 13200 (15000)= {IIIV(III PRIME) 01573

Tl IIT IIl PRIME 01574
000600 9CoC1 15CCO 01575
90700 9ClC01 12600 01576
15600 90121 13800 {15600})= (IV}I{IV PRI) 01577

Tl IV Iv PRIME 01578
00000 90001 156CO 01579
907C0 9C1Cl 15000 01589
90700 90116 15600 01581

T1 11T IIDl PRIME - IV IV PRIME 01582
0C0C0 9C001 S907CO 01583
13800 90121 144CO (19800)1= Vi 61584

Tl vI 01585
€CCC0O0 sCCO1 16800 Cl586
907C0 90101 15000 01587
90700 G011l 156G0 01588
20400 90121 14400 (20400)= VIII c1589

Tl VIII 015990
C00C0 90001 20400 01591
907C0 90101 12600 01592
15000 90121 13200 (15000)= (IV)I(III PR.) 01593

Tl v IIL PR 01594
600CO sCo0l 1sCoo 01595
90700 s0l01 12000 01596
156C0 90121 13800 (15600)= [1l.1V PRIME 01597

Tl Il Iv PRIVME 01598
0C0CO 9C€CCl 15600 01599
90700 90101 15C00 01600

K = 4110C LINE Cl600 PAGE (40



09
VO BPO®TM MMM T

MMM TMTNT

mTm

M m

MMM ATNT

K = 411C0 LINE 01601 PAGE 041

907C0 9Clll 156C0 01601
21C0C 90121 144C0 (2100)= VvII 01602

Tl vIl 01603
CCOCO 35C001 21CCO 01604
g07CC sC1lCl 15C00 01605
90700 0116 15600 g1606
25800 9C121 144CO = IX 01607

Tl Ix 01608
C0C00 SCCC1 25800 01609
00135 MAJCR LLOP B ¢0135 01610
00084 00084 CCC20 UP MAJOR LOQOP COUNTER 1 01611

T ITERATICN NUMBER 0lé612
00084 €CC20 TA 1505C3 SSN 0lé613
00084 C002C PA 15C5C3 SSN Clela

T 01615
S07C0 S01Cl C6000 olele
90700 90111 CCC50 {90700)= 1+NU 0l617
12000 60121 19800 {12000)= S sue 1 ulels
126GC 9G121 21cCCO {12600)= S SuB 2 olé6l9
132C0 90121 204G0 (13200)= S SuB 3 01620
13800 90121 25800 (13800)= S SuUB 4 0le621
S0700 90101 C42CO 0l622
144CC 90121 04200 (14400)= L2 SQ. 0le623

Tl LAMBDA 2 SQ 0l624
00000 SCCOl 14400 G1625
307C0 90101 C3600 0i626
SC7C0 90121 C36CO (90700)= L1 SQ. 01627

T1 L 1 S¢ 0l628
C0G00 sCCC1 sC700 01629
90700 9C116 144C0 01630

T1 L 1SGC - 1t28Q 0leé631
C0C00 9C€00L s0700 01632
14400 90121 120C0 t14400)= (L1 SQ-L2 SQ) S1 01633
90700 90101 03600 01634
9C7C0 90121 C4200 01635
90700 90121 126C0O cle3e6
15G0C 90126 (0C024 {15C0C)= ¢ L1 L2 S2 01637
9070C 9Cl01 C48CO 01638
15600 90121 04800 (15600)= L3 SQ. 01639
907C0 90101 CS54cQ 01640

K = 411C0 LINE 01640 PAGE G4l
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9C700
907C0
15600
0700
307C0
S07C0
16200
$0700
907C0
30700
21600
90700
90700
90700
22200
907¢C0
14400
80700
907C0
17400
30700
144C0
S507G0
90700
90700
18C€00
907C0
14400
90760
90700
80700
18600
90700
144C0
90700
30700
192C0
30700
12060
90700

90121
90116
90121
90101
90121
30121
90126
90101
90116
90111
90116
90101
90111
30121
90121
90101
90121
S01C1
30121
90116
90101
3C121
301C1
90121
30111
90126
901C1
90121
90101
90121
90111
90126
90101
90121
90101
90121
30116
90101
90121
90101

K

05400
156C0
13200
04800
Gs54Co
13800
00024
14400
15CCO
15600
16200
c6Coo0
€C0050
01200
g21co
042C0
12600
03600
12€00
144CO
C3600
126C0
042C0
12600
14400
00022
04800
13260
05400
13800
144G0
coo022
04800
13800
054C0
132C0
14400
06000
06C00
12600

K

411C0

411CC

LINE 0l64l

L AMBCA &4 SQ.

(1560C)1= (L4 SC.-L3 SGQ) S3

(16200)= 2 L3 L4

{21600)= S

(222000)= P

(1740C)= SIGMA 1

(18000)= SIGMA 2

L3 S3

{18600)= SIGMA 3
L3 S4

L4 S3
(19200)= SIGMA 4

{12000)= NU SQ.

LINE 01680

PAGE

PAGE

C42

c42

Glesl
01642
Cl643
uléss
01645
0l646
0lé647
0l648
01649
01650
Glé651
01652
01653
01654
Gl655
Gl656
01657
01658
01659
01660
ul661
01662
vi663
ul664
01665
01666
01667
ulées
01669
JL670
Glé671
41672
01673
0l674
0le675
0l676
oL677
Gl678
01679
0i680
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K = 411C0 LINE 01681 PAGE 043

12600 90121 C6G00 (12600)= NU CUBED 0l681
S07C0 SClCL 126C0 Qles2
132C0 G6C121 CsCCO {13200)= NU 4TH 01683
907C0 9Cl01 13200 01684
138C0 90121 C6CO0 {13800)= NU S5TH 01685
90700 G01C1 C60Q0 01686
307C0 90116 12CC0 01687
907C0 90111 126CO 0les8s
307C0 90116 132C0 01689
C66CQ 90111 134CO 16600)= NU/(1+NU) 01690
3070 9CLlC1 0C0O50 01691
11400 90116 Cé66CO {11400)= 1/1+NU 01692
307C0 9011 €CQOCS0 J1693
12060 90116 Cl2C0 {1- RHO/ZA) 01694
307C0 3Q1C1 08400 01695
907G0 90121 C84CG 01696
138C0 90116 CCCSO 01697
90700 901Cl 138C0O 01698
907C0 90121 C12C0 01699
12000 90121 12CC0 (120001= C Q1700
00031 C€0124 (30)= E SUB O IN SER. gi701
S07C0 901Cl 00050 01702
S07CC 90116 COO30 1- E SUB 0 SQ 01703
12600 90116 €12CO 01704
9070C 90101 C6600 Q1705
12600 90121 126C0 {12600)= 8B 01706
$0700 90101 00050 01707
G07CO 90116 COC30 0L708
90700 90116 C15CO 01709
907C0 SClle 126C0 A-B GL710
90700 90111 12€00 A-B+C 01711
15600 90126 00153 (1560G)= ~ SUB 1 c1r712

Tl M oSyl ul7i3
C0CO00 9CCCl 15600 Gl714
907C0 90101 018CO 01715
132C0 90116 GQ050 SUBTRACT 1 vl71e6
9C¢7C0 90101 13800 01717
120C0 9C121 132C0 ul71l8
907C0 50101 Cé6CO 01719
126CC 40121 01800 (126001= L 01720

K = 411CC LINE 0172C PAGE (43
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90700
S0700
13200
90700
907C0
307C0
16200
Tl
0gogo
$0700
90700
120C0
307cCo0
12000
907C0
126C0
907CC
30700
00031
132C0
S07C0
§0700
50700
907C0
246G0

€00CO
9070¢C
907C0
907G0
12c0C
907¢0
12000
12600
90700
90700
12600
€0031
907C0
132cC

901¢C1
30116
90116
9C101
90121
90126
80126

9C001
90101
90121
90126
3C101
90121
9C101
90121
30101
90126
C0C07
90111
90156
90126
90116
90111
90126

SCCCl
90151
90121
90126
3Cl26
SC101
90121
90151
90101
90121
90126
0clL58
30101
90111

K

6coso
12600
12CCO
13200
009C0O
00152
oolLsé

162C0
€Cs00
01200
0157
13800
12C€00
06600
0Cs0o
CC6CO
€Co24
€C026
CcCG30
132C0
60156
126C0
12€00
€0152

411C0C

N Sue 1

M SUB 2

24600
0C&00
€09cCo
00156
coco7
13800
12€00
ocsco
C6600
126C0
0C402

€Co30
0Ce00

K

411CC

LINE 01721

(16200)= N SUB 1

(120001= C

(1260C)= 8

30= 3 E SUB 0 IN SER

(90700)= A

(246GC)= ¥ SUB 2

CIFF. WITH RES. TC GAMMA

{H/H SUB O S)SG.

{1200C)= C
{126CC ) = B
(132001= A

LINE 01760

PAGE

FAGE

Ch4

th4

Q1721
ulr22
ul723
Cl724
ul725
ul726
01727
olL728
01729
31730
01731
o732
01733
01734
01735
Gl736
ClL737
01738
G1739
GlL740
ul7a4]
01742
Cl743
01744
cl745
01746
Ul747
Ul748
01749
01750
01751
ul752
01753
ul754
01755
ul758
uLrs7
ul7s8
01759
ul760
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907CO
sQ7CcC
SQ7CO
307CC
252C0
307CC
3C7CC
14400
12000
S07C0
907C0
150C0
Tl
occco
90700
907C0
5070C

cooce
00172
9001¢
12CC0
3C0l6
S07C0O
S07CO
12600
90700
50700
307¢C¢C
907C¢
q07CQ
00175
9CO16
126C0
90016
907C0O
9c7ce
132C0
90700
907C0

30101
G011l
9Clle
30126
9012¢
S01C1
9C121
s¢lol
3C12¢
90101
90121
SC¢101

S
scocl
90126
S0116
90121

3CocC1

K = 411CC LINE 0Ol761 PAGE (45

126CC
l12¢cco
132C¢C
co152
00156 {25200)= N SUB 2
222¢¢C
222C0
9C700 STOGRE P SQ. IN 14400
ccoz21 1/72 P Sq.
216C0
21660
30760 STGRE S SQ. IN 15000
SQUAREL
15CCO
co171 3/2 S SQ.
120¢C0 3/2 S SG.-1/2 P SQ.
02100
CAP CMEGA 1 WITHOUT MUL TACTOR
GC7C0 C

+56909150-02 OMEGA 1 MULTIPLIER

004C1
90126
00491
g01C1
30121
90126
90161
90121
9012¢
90111
9C1i21

Co172 {12000)= CAP. OMEGA 1

CRIT TEN TO MINUS 4
144C0

21600 SP SG.
cocza9 - 3/2 SP SQ
15C00

21600

00173

12600

2100

+14C54000-04 OMEGA 2 MULTIPLIER

00401
90126
00452
9C1C1
30121
90126
9CicC1
30121

CRIT. TEN TO-8
CC175 (12600)= TEMP., CAP. OMEGA 2
CRIT TEN TO MINUS 2
14400

144C0
00178 3/8 P 4TH
1440C
15C00

K = 41100 LINE 018C0 PAGE 045

01761
0l762
01763
01764
01765
01766
01767
01768
01769
01770
01771
01772
01773
01774
01775
01776
oL777
01778
01779
ol780
01781
ol782
01783
01784
01785
01786
cL787
01788
01789
01790
01791
01792
01793
01794
01795
01796
oL797
01798
01799
01800
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13800
s07CC
907¢C0
907C0
307CC
9¢7cCe
307C0
Golao
90016
132C0
307C0
50700
22800

¢ogoce
234C0
307C0
12060
907C0
126C0
307C0
90700
307C0
240C0
90016
907CO0
9C7Co
12000
90700
907C0
50700
907CQ
90700
30016
12600
90016
90700
12600
507¢0
9070C

90126 €CO177
90101 15CCO
90121 15CCO
90126 CCl76
gClle 13800
90111 132C0
90121 02100
+36C0CCCC-CT
0C401

90126 00180
90101 12C00
30111 12600
30111 13200

CMEGA

9C001 22800
90151 22800
90101 12000
90126 CQ0024
90101 12600
90126 CCO26
90101 13200
90126 00181
90111 12C00
30111 12600
00491

90101 144C0
90121 21600
90126 00182
90101 15000
30121 21600
90126 00183
90116 12C00
90121 02100
004C1

30126 GC180
06055

30101 1l44CO
90126 00029
90101 15CGO0
90126 00182

K

411C0

411C0

LINE o0l8Cl

1574 § SQ P SG

35/8 S 4Th.

OMEGA 3 MULTIPLIER
CRIT. TEN TC-8
{1320C)= OMEGA 3

(22800)= CMEGA

{23400)= PAR. OMEGA/PAR GAMMA

CRIT TEN TC MINUS 4
P SQ TO UP CELLS
SP sQ.
(12000)= 1572 (S P SQ.)

3572 S CUBEC

CRIT. TEN TC-8
{12000)= C

CHANGE CRITERICN

-3/2 P 5Q.

{1572} S SQ.

LINE 01840

046

01801
01802
01803
v1804
0l805
01806
ulsoz7
01808
Gl809
glslo
ulsll
ci8l2
c1813
01814
ulels
olisle
01817
01818
vlsl9
01820
ols821
01822
ulg23
01824
01825
01826
oLsz2v
oLg2e
01829
ul830
Uls3dl
ule3e2
01833
01834
G1835
ulgle
01837
cl83s
01839
gl84C
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907¢C0
907GC0
30016
12600
50016
90700
SQ7CQ
S0700
S0016
90700
S07C0o
21600
907CO
12G600
907CC
507¢Q
16200

cocce
50700
12600
9G7C0
sg7Cce
24600

ocaoo
307¢0cC
13260
s07Cce
30760
22200
S07CO
©0000
16200

coooo0
90700
coocCo
24600
Tl

30111
50121
go4cCl
90126
GG055
3C1c01
90126
90121
0C4C1
90126
90111
9011l
S01C1
30121
901C!
30121
90111

3C001
90101
90121
301cC1
90121
50111

9C001
301C1
3C121
s01cC1
90121
9C111
9c1cCl
9C9C1
90101

SC0C1
9Cic1
30901
90101

K = 411C0

12600
02100

00175

21600
0ccz2eée
g21co

00172
12600
12Cco
24000
16200
234G60
15600
12600
T sug 1
16200
24000
25200
23400
24600
126C0
T SUB 2
246GC0
24CCO
c2700
23400
024C0
13200
162C0
ccéooe
3C700
F SuB 1
16200
246C0
0Ccao
SC7CO
F Sue 2

K = 41160

LINE 01841

CRIT. TEN TO-8
(12600)= B
CHANGE CRITERICN

35

CRIT. TEN T0-8
(907001= A

(21660)=(A/R){A PR/R PR}(P UM./PS)

{1620C)= T SUB 1

{24600)= T SUB 2

(22200)= T SuB 3

(16200)= F SUB 1 TEMP,

(264600)= F SUB 2 TEMP

LINE 01880

PAGE

cat

0l841
01842
01843
01844
01845
01846
01847
01848
01849
01850
01851
01852
01853
01854
01855
01856
01857
01858
31859
01860
01861
01862
1863
01864
01865
01866
01867
vlB6s
01869
01870
01871
01872
01873
01874
01875
0l876
01877
01878
ul1879
ovlsso




L9

MTVTOTMTTHT MMM IO OTTTINMN

M7

T

TN THTIITTTTITT T T T TN

00060
907C0
0occo
22200
C0311
00312
00313
90700
€0230
90700
90700
807C0
g07C0
00235
00015
907C0
G07CO

00000
90700
S07CQ

000C0
16200

00000
00163
90700
S0760
90700
907CC
90700
24600
9070¢C
907¢0
21600
S07C0
12000
90700
507C0O

9cQel
5C1C1
9C901
30101
00015
CCOls6
ccolv
50101
90131
S01C1
90126
90126
90111
90131
00231
90101
90126

9C001
90101
90126

9C001
90111

K

2460C0
22200
cCCoo
3C7C0

24600
CC052
¢84CoO
00192
cCo24
1C2G0
00052
00236
0C050
C0015

307C0
€s56CO
Cgo15
N SuB
907C0
162G0

0 UPSILCN/CT

SC0C1
00023
90101
90126
9C126
90111
90126
90111
501C1
390121
90126
501C1
90121
90101
s0121

16200
00015
€84Co
C0Ce4
co192
102C0
00193
246GC0
21600
08400
00186
63600
04800
042C0
C54CO0

K

411cC0

411CC

LINE 01881 PAGE

(2220C)= F SUB 3 TEMP

311= N SUB C Y PREVIUUS
312= N SuUB O ALPHA PREVIOQUS
313= N SUB C ETA PREVIOUS

(231)= CONSTANT TERM F2

ACD UPSILCN
(236)= CCNST. TERM
(15)= N Sue 0 Y

N SuB 0 Y

(16200)= 0 UPSILON/DY

{193)= —-(N SUB 0)(Y)

ACC UPSILCN

(24600)= U PSE/DT

(21600)= G I MULTIPLIER
L1 L3
L2 L4

LINE 01920 PAGE

v48

48

vissgl
ul882
ulésl
vlaga
uless
v1l886
01887
[VIR:-L:]-}
01889
0189¢
Gla91l
uld92
ulsg93
01894
01895
01896
01897
Q1894
ul899
01900
01901
01902
ul903
01904
u1905
01906
ul907
01908
01909
01910
ulgll
ol9l2
01913
01914
ul9l5
01916
01917
01918
01919
01920
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11'nTn*n'n'n‘n'n'n'n'n-n'n'n*n'n'n‘n‘n'n‘nm'n"n'nm*n'n'n-n-nm-n'n‘n'n-n'nm-n

Koz 4ilns LINE  Cl9éd PAGL 4

GC7CC 9C1lle 12C0C w1921
12000 9C1l21 1S2CG {12000}= o JLl922
907C0 9C101 G3600 a1923
12600°90121 054060 Ll L4 Uul924
907C0 901Cl €42C0 vl929
907C0 90121 04800 L2 L3 w1926
90700 SOL1l 12600 Gl327
126G0 90121 186CO {12600)= 8 vl92s
907C0 S01C1 048CO G1929
132C0 90121 04800 01930
907C0 9C1C1 05400 01931
9070C 90121 054C0 vly32
907C0 90111 132CO L3 SQ.+L4 SOQ. 61933
907CC 9C121 18C0O0 01934
907C0 90116 12600 01935
907C0 90116 12CGO A-B-C v1936
22800 90121 21600 (22800)1= GI 21937
90700 901C1 03600 01938
12000 $C121 C5400 Ll L4 01939
907CC 90101 C4200 01940
907CG0 90121 04800 L2 L3 01941
907CC 9C111 12€C0 01942
120C0 90121 19200 {12000)= C 0l943
90700 90101 03600 01944
12600 90121 04800 L1 L3 01945
90700 90101 (4200 01946
90700 90121 054CO L2 L& 01947
907C0 90116 12600 01948
12600 90121 186C0 {12600)= ¢t 01949
90700 90lCl 054C0 01950
13260 96121 054C0 L4 SG 01951
907C0 90101 04800 01952
907C0 90121 04800 L3 SQ 01953
$0700 $0111 13200 L4 SQ+L3 SQ. 01954
907C0 90121 17400 01955
907C0 90126 00022 MUL. BY -1 01956
30700 90116 126C0O 01957
90700 90111 12600 -A-B+C 01958
23400 90121 21600 {23400)= G2 01959
907C0 90101 C3400 0196¢

K = 411CC LINE CLlGe€D PAGE 049
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69

K = 411CC LINF 01961 PAGE 050

12000 90121 04800 L1 L3 01961
907C0 90101 Q4200 01962
90700 90121 €54C0 L2 L4 01963
907G0 9Cl16 12C00 01964
12C¢C0 90121 18CCO (12000)= C 01965
907C0 901Cl 03600 0l966
126€C0 90121 C54Q0 Ll L4 01967
907CC 901C1 04200 01968
307CC 90121 04800 01969
907C0 90111 126C0 01970
12600 9C121 17400 (12600)= 8 01971
907C0 90101 03600 01972
132C0 90121 036G0 Ll SQ. 01973
90700 90101 042C0 01974
90700 90121 04200 L2 sSQ. : 01975
90700 9011l 13200 01976
30700 90121 162C0 cl977
907C0 90126 0C022 01978
907C0 90111 12600 61979
90700 90111 12€00 ~A+B+C ‘ 01980
24C00 90121 21600 {24000)= G3 01981

Tl G 0l982
00600 9CO001 24000 01983
9N07CC 90101 03600 01984
12600 90121 054C0 L1l L4 01985
907C0 S01C1 C42CO 01986
907C0 90121 04800 L2 L3 01987
90700 S$311l1 12C00 L2 L3+L1 L4 01988
12CGC 90121 18C00 (12000)= C ol989
3C700 9C101 C3600 01990
126C0 90121 048C0 L1 L3 01991
90700 90101 04200 01992
907C0 90121 C54CC 01993
907C0 9Q1l16 12660 01994
12600 90121 17400 (1260C)= B ' 01995
307C0 S0101 03600 01996
13200 50121 G3600 L1 sq. 01997
90700 901Cl C4200 01998
90700 S0121 C4200 L2 SQ. 01999
90700 90111 13200 02000

K = 411C0 LINE 02000 PAGE 050



0oL

307C0
307C0
30700
192¢G¢C
S0700
€CQ00
174C0
90700
€0000
18C00
307C0
c00Co
18600
50700
cocco
13200
90700
00240
90700
00245
co0lé6
30700
SC¢7CO

TTMOTMT T I MTTM T T T MMM NTT T TATTTM TN

00C00
30700
00250
90760
00255
caoctv
00017
90700
907CO

MMHALOTTTNTTTN

coooo
50760
12C6C0
907G0
907C0
30700

MM T

90121
SC111
9011¢é
90121
3Clot
90901
90101
9c1iol
30901
90101
30101
9G9C1
30101
3¢101
9C901
90101
30101
90131
90101
50131
00241
30101
90126

GC001
901C1
90131
S0101
s0131
00251
00023
901C1
90126

9C€001
S01C1
90121
90101
9C121
9C111

K

18600
12600
12C00
21600
228C0
cgeco
SC7Co
23400
0ocoo
9C7C0
24CCO
ccooo
30700
15260
€ccoo
S€700

18C00.

00052
C3600
€0052
00246
0cos0
00016

907Co0
186C0
0052
05400
coecs2
00256
cgoolv
00050
Qoo1l7

9C700
05400
0Cco75
048C0
¢covo
12C00

K

= 411CO

{19200)= G4

(17400)= H SuUB

(18000)= H SuB

{18600)= H SUB

(13200)= H SUB
{241)= CONST.
{246)= CONST.
(16)= N Su8 0

N SUB C ALPHA

{251)= CCNST.
(256)= CONST.

(17)= N SUB O

N SUB C ETA

L4 SIN THETA

L3 COS THETA

= 411C0

LINE 02C01

1 TEMP.
2 TEMP
3 TEMP.

4 TEMP.
IN H SUB 2 SER.

IN LAMBDA 1
ALPHA

IN H3
IN LAMBDA 4

ETA

LINE 02040

PAGE

PAGE

051

051

02001
02002
02003
02004
02005
02006
02007
02008
G2009
02010
02011
02012
02013
02014
02015
02016
02017
02018
02019
02020
02021
02022
02023
02024
02025
02026
02027
02028
02023
02030
02031
02032
02033
02034
02035
02036
02037
02038
02039
02040
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K = 411CC LINE 02041 PAGE (52

12000 90126 00199 02041
90700 90101 C4200 02042
90700 90126 COOL6 N SUB 0 ALPRA L2 02043
G0700 90111 174CO 020344
17400 90116 12000 {17400)= (DLL/DT) G2045
00190 00023 00016 {190)= =N SULB C ALPHA 02046
90700 901C1 048CO L2047
12€00 90121 CCO7S L3 SIN THETA 02048

Tl L 3 SIN THETA 02049
€0000 90001 12C00 02050
907C0 90101 05400 02051
90700 90121 CGCC70 L4 COS THETA u2052
90700 90116 12C00 02053
120C0 90126 00159 02054

Tl L3 + L4 TIMES ZERQ 02055
00000 900C1l 12000 02056
90700 90101 C3600 02057
907C0 90126 00190 -N SUB 0 ALPHA L1 62054
S0700 90111 18000 PLUS HZ V2059
18000 90111 12CQ00 {18000)= DL2/DT 02060
00189 00023 CCO17 {189)= -N SUB (@ ETA 02061
307C0 90101 036C0 02062
120600 90121 CCC70 L1 COS THETA 02063
90700 90101 G4200 02064
90700 90121 C0075 L2 SIN THETA 02065
907C0 90111 12CCO 02066
12000 90126 00199 02067
90700 S$0101 C54CG0 02068
907C0 90126 C0O017 02069
307C0 90111 18600 02070
18600 90111 12C00 {18600)= DL3/DT 02071
90700 $01C1 04200 02072
120C0 90121 00070 L2 COS THETA G2073
90700 90101 03600 va0va
907C0 90121 GCO75 62075
30700 90116 12000 w2076
120C0 90126 00199 02077
907C0 90101 04800 02078
907C0 90126 0C189 c2079
907C0 90111 19200 02080

K = 411C¢ LINE (2080 PAGE (52
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MTTMTTMNMAIBIOIRP2O>>ODND> M

b T B T M T+ T2 B2 T e o e 2 T e+ M e 2 3 B 0 e e 0 M 11

152cC0
002¢0
002¢0
00261
00262
00262
00263
90521
90522
90523
30524
16200
246C0
222C¢C
S07C0
€96C0
TL
¢0000
C36C0
042G0
048C0
05400
S07C0C
12600
12600
132¢0
13800
S307¢0
307G0
907C0O
3070¢C
12¢c00
90700
12600
90¢7CQ
132€0
30760
307CO
23400
30700

90111
ceols5
co2e6cC
00260
0GC016
00262
00262
cogcos
6colz
C0261
00263
90141
90141
90141
90101
90101

50001
30141
9014l
9Cl41l
S0L41
90101
90121
50121
30121
90121
30101
90116
50111
90116
90126
50101
90126
90lol
50126
301GC1
90111
G016
90101

K

12C00
Cco1le6
ccerv
¢cacs
ccols
cgoolv
cccos

l62C0
24600
22200
246C0
9C7¢C0
pPSI
C3660
174C0
18C00
18600
19200
108C0
10800
12000
12600
132¢C0
12C00
12600
13200
13800
cocas
162G0
co123
222C0
CGo26
12C00
12600
132¢0
Cce600

K

411cCC

411CC

LINE 02081

(19260)= 0 L4/DT

(261)= Y+ALPHA-ETA

{263)= Y PR.+ALPHA+ETA

N SUB O TO INT. ROUTINE

N PRIME TU INT. ROUTINF
Y+ALPHA-ETA TO INT. ROUTINE

Y PR.H+ALPHA-ETA TO INT. ROUTINE
(16200)= BRACKET UPSILUN
(24600)= BRACKET PSI

(22200)= BR,., 1+SUB O/H

(03600)= L1 BRACKET

{05400)= L4 BRACKET

(12000)= DELTA $Q.
DELTA CUBED

DELTA 4TH

DELTA 5TH

{1200)= 2(D2-D3+D4-D5)

{12600)= -3/2 E SUB 0 BR. UPSILON

(13200)= 3 BR.(H SUB 0O/H)

{23400)= BRACKET CH1

LINE 02120

PAGE

PAGE

453

053

02081
02082
G2083
02084
02085
02086
02087
02088
62089
02090
02091
02092
02093
02094
02095
02096
02097
02098
02099
02100
02101
02102
02103
02104
02105
02106
02107
02108
02109
02110
Q2111
Q2112
02113
02114
02115
02116
02117
02118
02119
02120
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K = 411¢¢C LINE 02121 PAGE (054

9C3C3 CCaco G2l21
901Cl1 SC7CO (18001= Q@ SuUB 1 02122
901Gl 0G3CO0 02123
9C€9C3 CCCCO 02124
90101 S9C700 (186C0)= & SUB 2 02125
9C1C1 Cl5C0 u2126
90903 0G000 ge127
90101 90700 {19200})= ¢ SuB 3 02128
00265 (31)= 3/2 E SUB O L2129
90146 00600 BAR RHO/A CCS PHI 02130
30111 €0030 G2131
90101 16200 02132
90121 12¢C0 (12006)= B 02133
90146 0QC9CO BAR RHC/A SIN PHI 02134
S01C1 0S&00 02135
90121 12600 02136
90111 23400 A+C 02137
90111 120€0 (2460C)= BR. W SUB O 02138

BR W SULB C 02139
9C001 24600 02140
90101 C6C00 02141
90121 0s00QQ t12000)= NU SQ. 02142
90101 12€Q0 02143
90121 12000 {12600)= NU FOURTH u2l4a4
SC101 12600 02145
90121 12000 (13200)= NU SIXIH 02146
90101 12¢6C0 Lel47
90121 126C0 {3070C0)= NU EIGHT 02148
30111 13200 02149
90111 12600 . 02150
90111 12C00 (120001 = NU/1-NU SQ 02151
901C1 CCO50 ) 02152
90111 C€7200 02153
90121 12CC0 u2154
90126 06008 {12C00)= L 02155
001383 Q0155 (266)= =N SUB O Y/S5Q.RT.(1-E SUB O SQ 02156
30101 152C0 02157
50126 002¢6 {1260C)= -C 02158
90101 18600 02159
90126 00008 02160

K = 41100 LINE 02160 PAGE 54
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K = 41100 LINE 02161 PAGE 055
13200 90121 CS6GO (1320C)= 8 02161
90760 Q101 162C0 02162
9070C 90111 C0G85 02163
90700 9Q126 COCO8 [N SUB O C2+BR. UPSILON) 02164
907C0 90121 18C00 02165
90700 9Cl11 13200 02166
90700 S0111 12600 02167
12C00 90111 12c00 (12000)= A+B-C+D+E=BIG B 02168
30700 901C1 24600 02169
907CC 90126 CCCO8 02170
12600 90111 12000 {12600)= N SUB O BR wW+B 02171
30700 90146 01500 BAR (RHG/A) SQ. 02172
13200 90126 00266 (13200)= -C 02173
9C700 30101 126C0 02174
50700 90111 13200 02175
00270 90131 00052 (271)= Al 02176
C0275 90131 0CC90 (276)= A2 02177
907C0 90101 CCO050 02178
90700 90126 00265 : 02179
13800 90146 00600 BAR RHO/A CCS PHI 02180
90700 90111 13800 02181
€0280 90131 00CS0 (281)= BRETA 02182
00286 C0276 00007 (286)= A2 E SUB O 02183
00287 00281 CCQO08 02184
00288 00287 00024 (288)= 2 BETA N SUB © 02185
00289 00286 C0288 (289)= A2 F SUB 0/2 BETA N SUB O 02186
00290 CCOGC8 00026 (290)= 3 N SUB O 02187
00251 00271 00290 (291)= Al1/3 N SUB O 02188
€0c81 00251 00289 (81)= C SuB 1 02189
00252 0288 0CO24 02190
00293 00276 00292 02191
00086 0C023 00293 (86)= C SuB 2 02192
30700 90146 C0600 BAR RHU/A CCS PHI 02193
90700 9011t 00030 02194
90700 90126 00008 02195
138C0 50126 Q00C86 (13800)= 8 02196
9G7C0O 90101 00085 02197
14400 9Cl126 00123 (14400)= -3/2 E SUB O 02198
907C0 90101 CO0O080 02199
907C0 90126 Q0267 02200

K = 411CC LINE 02200 PAGE (55
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K = 411C0 LINE (C2201 PAGE (56

30700 90111 14400 02201
90700 90126 C€0C08 (30700)= A 62202
30700 90111 13800 02203
907C0 90111 13200 A+B-C 02204
907C0 90111 12600 (30700)= ON/DELTA 2 02205

Tl CN/DELTA-2 02206
00000 $C001 S0700 02207
07800 90141 S0700 (0780C)= N SUB O CELTA Z 02208
30700 90101 07800 02209

Tl N suB C DELTA 2 . 2210
00000 9C0C1 S0700 062211
00470 90131 00460 02212
00475 90131 00462 02213
00480 90131 00464 02214
C0485 90131 00466 02215
90700 90101 00470 02216
907C0 90111 0C475 02217
90700 90111 00480 02218
12000 90111 CO0485 62219

Tl SUBTRACT SERIES 02220
00000 90001 12CQ0 02221
30700 30101 07800 02222
07800 90116 12000 N SUB O DELTA 2 02223
90700 901C1 07800 02224
07800 90126 00020 02225

Tl N SuB 0 BELTA 2 02226
00000 SCO01 07800 02227
90700 90101 00080 062228
10800 90111 22200 (10800)= DELTA SERIES 02229
90700 90101 00050 02230
09000 90111 10800 {09700)= H SUB O/H 02231

Tl H SUE O/H 02232
000C0 90001 09%0CO 02233
907C0 90101 16200 02234
102C0 90111 00085 {1020C)1= UPSILCN 02235

Tl UPSILCN 02236
00c00 9C001 1C200 V2237
90700 901C1 1C800 | 02238
12060 90121 10800 {12000)= CELTA SQ 02239
12600 90121 10800 {12600)= CELTA CUBED 02240

K = 411C0 LINE 02240 PAGE 056
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K = 4110C LINF G2241 PAGE (57

13200 90121 10800 {13200)= LELTA 4TH 02241
138C0 0121 1C800 (13800)= CELTA 5TH 02242
90700 90101 €00SO 02243
907C0 90116 10800 (1-B) 02244
907C0 90111 12000 (1-D+C2) 02245
907C0 90116 126C0 (1-D+D2+D3) 02246
90700 90111 13200 (1-D+D2-03+D4) 02247
084C0 90116 13800 (8400)= NEW H/H SUB 0 02248
907€0 90101 12000 02249
30700 90116 12600 v2-D3 U2250
907C0 90111 132C0 02251
907C0 90116 13800 02252
12000 90126 C0024 {1200C)= 2(C2-C3+C4-05) 02253
907C0 90101 10200 02254
12600 90126 CG1l23 (12600)= ~3/2 £ SUB O UPSILON 02255
90700 30101 10800 02256
13200 90126 Q0026 (13200)= +3 DELTA 02257
90700 90101 12000 02258
907C0 90111 12600 02259
23400 90116 13200 {23400)= CH 1 02260

Tl CHI 02261
GC000 9C001 23400 02262
90700 90146 C0600 BAR RHO/A CCS PHI 02263
90700 90111 18000 02264
30700 90111 €0030 R BAR/A CUS+ BAR+3/2 E SUB O 02265
12000 90121 1C200 (12000)= B 62266
90760 %0146 C09CO 02267
90700 S0111 18600 02268
90700 90121 €9600 02269
90700 90111 23400 02270
07200 30111 12000 {07200)= w BAR 62271

Tl W BAR 02272
00000 9C001 c72cC0 02273
907C0 90101 10800 02274
90760 90111 C72€C0 u22175
90700 90126 Q0021 1/72 (DELTA+wW BAR) 02276
120C0 90121 C6000 1/2 (DELTA+Ww BAR* NU 02277
90700 90101 10800 02278
90700 90116 C7200 02279
90700 90126 00021 : 02280

K = 411C0C LINE Q2280 PAGE 057
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0600C
907C0
00440
00445
00450
€0455
90700
SQ07060
90700
307C0
30700
06000

gog0co
907C0

000co0
SC7C0

6C00Q0
12000

€0000
907C0
307CC
90700
90700
¢o300
90700
S07C0
12000
S07CO
907C0
30700
3Cc7CO
00305
G0315
C0316
00317
co3is

K = 411CC LINE 02281

GCllé6 12600
90101 060C0
30131 CC430
90131 CC432
90131 CO434
90131 00436
90116 00440
90116 CC445
90116 00450
30116 00455
90126 CCO20
90101 9C7¢C0
NU SERIES
SC001 06000
90101 C42CO
LAMBCA 2 BRACKET
SC0CL 90700
30116 C480C0 L2-L3
L2-L3
9C001 g9C7CO
9Cl1l21 S0700 {L2-L3) SG.
(L1- L2) S¢
9C001 12C00
90101 C36C0
SCll1 C5400 Ll1+L4
9Cl121 9C7C0 (L1+4L4} SG.
30111 120C0
90131 CCC52 (301)= 11
9CLlCl G4200
90111 04800 L2+L3
30121 sC700
301C1 C36C0
90116 05400
90121 9C7CC
9CLl11l 12€00
S0131 C0052 (306)= 12
9C071 00154 {315)= SIN 1/2 I SUB O
90075 0C154 (316)= COS 1/72 1 SUB O
00315 00316 (317)= COS 1/2 ID+SIN 1/2 10
C0316 00315 (318)= COS 1/2 I0-SIN 1/2 10

{6C00)= NU

K = 411CC LINE (2320

PAG

t

058

02281
02282
02283
02284
02285
02286
02287
02288
02289
02290
02291
02292
02293
02294
02295
02296
02297
02298
02299
02300
02301
02302
02303
02304
02305
02306
02307
02308
02309
02310
02311
02312
02313
02314
02315
02316
02317
02318
t2319
02320



8L

MMM IANPDP TVNITDDODIDAIMOMNOPP TITIOIDOANINDDITNOVNVWOS>PTIN I

c0322
00323
c0327
c0325
€03248
00326
00329
€0329
00330
00023
00362
00391
00330
00392
c0327
00330
00333
00331
00332
00334
00335
00336
00023
00394
00393
00336
00354
€0333
00336
00341
00341
00342
00342
00343
00344
30700
90700
03600
30700
90700

0ec31L7
cc31ls
c0023

0g¢327
003C1
0c326
00023
00327
00330

00023

00329
00324
00023

00333
00332
00334
00335
C0336

00023

00335
00324
00327
0341
0327
00342
00341
00342
90101
90126
90111
90101
90126

K

goc24
C0Cc2¢4

cc327
00328
00322
c0329
00328
003951

cc330

C0325

0C333
cQ306
c0323
¢0333
00333

00336

003131
00333
¢gozl
0G333
coo21
C0315
60316
€0050
00343
03600
cC050
C0344

K

LINE 02321

(322)= 2(317)
£3231= 21318}

(328)= X SQ.

-{Q+X SQ.)/P

{327)= A
(333)= 0
X sSQ

{341)= 1/2 (A+B)

(342)= 1/2 (A-B)
(343)= SIN 1/2 I+1/2 (A+B)
1344)= COS L1/2 10+1/2 (A-B)

(36001)= NEW LAMBOA 1

LINE 02360

059

00325

60391

00392

60331

00393

60394

059

02321
02322
02323
02324
02325
02326
02327
G2328
02329
02330
02331
02332
02333
02334
02335
02336
02337
G2338
02339
02340
02341
02342
02343
02344
02345
02346
02347
02348
02349
02350
02351
02352
02353
02354
02355
02356
02357
02358
02359
02360




6L

TTINOTMTTMTMNERDOAI NN NEMOIMNIMOIEMOCOONODAPORIACLVNLNLND N

05400
90016
00345
00346
00347
00023
00356
00023
00360
00023
00359
60345
00346
00347
00594
00084
91201
00355
00345
00356
00357
00346
00360
00358
00347
00359
00201
12600
12600
13200
00187
60185
col8é
00185
13200
390700
12000
ool187
30700
90700

K = 41100 LINE 02361

90111 C5400 (5400)= NEW LAMBDA 4

0C055 CHANGE NUMERICAL CRITERION
C0015 C0311 CELTA N SUB O Y

C00l6 CO312 DELTA N SuUB O ALPHA

€0017 00313 DELTA N SuB C ETA

00345 00355

00346 CO0357
00347 00358

0C324 C0135
00324 CO135
00324 00135
+15C06000+02
00594 00135

C0023 00345

00023 C0346

00023 CC347

(12000)= N SUB 0 CZ ACC.
90146 9C7C0 (12600)= SERIES ACC.

9C101 9C700 ({13200)= DER. T SUB I CELL
00020 (187)= 1/N FACTORIAL

00023 {185)1= COUNTER (ITER,) =0

90101 C0050

00185 0C020
90151 13200
90101 07800
90121 12€00
00187 00185

DIFFERENTIAL

{12000)= N DELTA Z TU THE NTH

90146 132C0 BAR T SuB I
90121 12C00 MUL. BY N DELTA 2 TO THE NTH
K = 41100 LINE Q2400

PAGL

PAGE

060

Gu356

3 (U360

03359

00355

0G3as7

00358

002901

0olse

2060

v2361
u2362
02363
G2364
L2365
02366
02367
U2368
02369
V2370
62371
0Ge3vr2
02373
02374
02375
02376
02377
02378
02379
02380
02341
02382
02383
02384
02385
62386
02387
02388
L2349
02390
02391
02392
02393
02394
02395
02396
02397
02398
02399
02400

sy
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oonnooonxxm-nnmm-n-no'n-n‘nbavﬁx'n'n'nmmﬂn-n-n

o>

<

K = 411CC LINE 02491

907CC 90126 C0187

12600 90111 126C0 ACD T@ SUM
€0184 00185 Q0186
90700 90101 12¢00
go2c2

00211

120C0 901Cl1 €CO50
126C0 90101 00065
132C0 90146 SC7CO
co187 0C020

colss C€C023

00389

00185 00185 C0C20
132C0 90136 13200 UDIFF. BARRED SERIES
907C0 901C1 ©7800
12000 90121 12C00
00187 00187 COl85
307C0 S01C1 13200

{12C00)= N P2 ACC. CELLS
ZERQ SERIES TO ACC. CELLS

(12000)= N DZ TO THE NTH

90700 90121 12C00 MUL. BY CELTA Z TO THE NTH
907C0 90126 CO187

12600 90111 126Q0 ADD TO Suw¥

00184 00185 C0389 NO. OF ITERATION =5 END
30700 S9CiCl 126C0

00212

€aogo

45Q0C0 SORT AND PRINT

30700 CC7CO
907C1 00701
907C2 00702
307C3 00703
99000 0C1s1
39CC1 00192
990C2 CO194
59003 C0195
SCRT ANC PRINT
0ccol
C00CO 00011 TA
T
000CS +7CC0CC00+03
C0010 +GCOCCCCC+0C (10)=0

K = 45CCO LINE 02440

PAGE

PAGE

Ge6l

B 00211

B 00389

8 00001

061

02401
02402
02403
02404
02405
02406
02407
02408
02409
02410
02411
02412
02413
02414
02415
02416
02417
02418
02419
02420
02421
02422
02423
02424
02425
02426
02427
02428
02429
02430
02431
02432
02433
02434
02435
02436
02437
02438
02439
02440



O TLVNIOXODOODIDPNDDG DV i~tmeND ITODIILCNDPCcCCcCCCECC <<

18

K = 45CC0O LINE 02441 PAGF (62

00011 +10CCCCCC+OL (1l)=+1 u2441
00012 +200CCCO0+01 (12)=2 02442
C0013 +30CCCCCO+01 02443
00014 +67108864+08 {l4)=2 IC THE 26TH U2444
CO0Ll5 +100CCCCO+C7T 15=10 TU THE SIXTH (2445
00016 +10COCCCO+05 (16)=10CCC u2a4b
C0QL7 +100CCOCO+03 (17}=1C0 02447
00018 +506CC000+02 (18)=50 V2448
00019 -10G6ccQoco+01 (19)=-1 02449
00096 -44301CC0+05 L2450
C0C99 +450GC1lCCC+05 v2451
00067 0CG03 00099 02452
00057 00018 CCO098 . 02453
€0002 00057 CCCC9 CO095 02454
00C94 B 00094 02455
000063 CCO096 02456
00058 b 06098 02457
00025 0G0C1 COCO3 (25)=N0 OF TERMS [,K 02458
00026 CC025 00013 G2459
00040 C0026 0CCO3 02460
00040 C0040 C0Q12 02461
00027 +C0CGCOCO+0C K= 02462
00030 -1CC0CO00+07 J U2463
00034 +C00GC000+0QC 02464
€0029 B 00029 02465
00030 00030 COO1lS J 02466
00028 C00C3 C0Q12 U2467
00034 00034 00015 Jt+l 02468
00035 g 50035 V2469
00028 0€028 0CO13 02470
G0031 0C001 co028 A 02471
00032 00002 €0028 Aw ' 02472
00033 0G003 C0028 Awx 02473
€0023 0Coll1 u2474
00032 00010 CCO037 C0C3¢8 32475
00038 8 00038 02476
00032 00010 0CO032 062417
00023 00023 C0019 C0S OR SIN INC. u2a4r8
00037 & C0037 02479
00032 00034 CCO3e6 U2480
K = 45CCC LINEF 02480 PACE  L62



3 K = 45CCC LINE G2481 PAGE Cé63

€ 00030 0G032 0CO036 02481
D 00045 C0032 0CO1S5 As u2482
A 00046 00045 CQO14 02483
S 00047 00046 COOl4 (47)=P+5C 02484
M €0048 CC047 Q0015 02485
S C004S 0C032 QCOQ48 02486
D 00050 00049 COC16 02487
A CO051 00050 CCOl4 02488
S 00052 0CO51 0QC1l4 (52)=G+50 02489
M 00053 00052 QQCO016 02490
S 00054 0004S CCOS3 02491 =
D 00055 CCO54 CoQl7 02492
A 00056 00055 COOl4 02493
S 00057 00056 C0Cl4 {57)=R+5(0 02494
M 0058 00057 GCO17 V2495
S 00059 CCO054 00058 02496
A Q0060 C005S COO01l4 02497
S 00060 COCEO QCCl4 {(61)=5+50 02498
R €C0082 OCC31 A 02499
R 00083 CCOC47 P 02500
S 00084 C0052 00018 Q 02501
S 00C85 €0057 Qo018 R 02502
S €0086 0C060 COO18 ) 02503
R 00087 0C023 CCS OR SIN 02504
C 00065 C0033 COO15 02505
A 000€6 CCO65 0COL4 02506
S 00C66 0CC66 COOLA (66)=1 02507
M 00067 0CO66 CCOLS : 02508
S 00068 C0033 CCCe7 02509
0 00069 C0068 CCCl6 02510
A 00070 00066 CCCl4 02511
S CO0070 CCO70 QCOl4 (70)=J+5C 062512
M 00071 CCQO70 CCOLl6 02513
S 00C72 0C068 CCCT1 02514
b C0073 0CQ072 CCC17 02515
A 00074 0CO073 CCG1l4 02516
S C0Q74 QG074 COCl4 (74)=K+50 02517
M C0075 0CO074 CCC1LY 02518
S 00076 0C072 CQOC75 02519
A 00076 GCCO76 CCCl4 02520

K = 45CG0 LINE 02520 PAGE (63




€8

€076
a0oes
cooss
00cso
000651
000Co
00027
c0C36
C0040
00025
c0002
00039
00027
00036
00095
S07C0
90701
90702
50703
00094
001G0

AMODODAOADTMPBPOMOODD NTVHANLN N

CCC76
CGoeo
ccoro
CC074
6Ca76
00101
¢Qo027

0C028
00027

ccoav

560C0
S5Q0C1
93CC2
93C03

K

cool4
ccols
ccols
Ccols
cccls
00082
Co011

CC03s5
00029

Co011

TERM PRINT RCLTINE

CoGo1
e0015
00019
00020
€oole6
Ccoo1l9
00030
00031
00008
C0Q06
00016
C0019
cooo7
00030
€0030
00030
co031
00031

NTLVOPDPDPODVLHOMDODBVOITV IO

0Ccec0l
00121
€goz0
00011
ceolo
gcolo
ocolo

¢oolo
0go10

ceols
0c¢c30
0G030
00030
0Qo1s9

cCce3
0cols
ccottl

cceov

0C011
6Co19

ccole
c0013
0co13
0C012
0C031

K

= 45CCC LINE

{76)=L+50
I
J
K
L
I 1 T0 35
I K T0 29
cceCoe
= 451C0 LINE

02521

L2560

PAGE

PAGE

064

00036

00039

00095

co001

¢0006

00007

G664

02521
02522
02523
02524
02525
02526
02527
02528
02529
02530
02531
02532
02533
02534
02535
02536
02537
02538
02539
02540
02541
02542
02543
02544
02545
02546
02547
02548
02549
02550
02551
02552
02553
02554
02555
02556
02557
02558
02559
02560



78

K = 45100 LINE 02561 PAGE  Lo65
¥ CO030 00030 CoClé u2561
e B (000CS8 s 00008 02562
R C0029% ©0030 02563
R 00030 00031 02564
G C00l7 00006 CCOO03 U2565
G C0031 CcCO41 COO17 V2566
G C€0032 QC0C2 CCCC3 G2567
G 00033 0C003 CCCO3 02568
G C0034 0C004 CCOO3 U2569
G 00035 CCQOC5 ccco3 02572 —
G 00036 0CCO7 CCCC3 V2571 b
G C0037 0C008 CCCO3 02572
G $0038 CCOCS CCCO3 02573
G 0003 CCO10 GCOO3 02574
F 00033 00051 CCO033 02575
F 00034 G0051 GCO34 Q2576 —
F €0035 00051 CCQ35 025717 —
F 00036 C0051 00036 Q2578 —
F 00037 CO0S1 QCQ37 u2s579
F 00038 0CO51 06038 02580
F 00036 00051 CCO039 v2ss8l
T 02582
p 00020 00011 TA 0808C3 SSN 02583
: T . X 10 X ( A B8 C D £ F G H) u2584
P 00029 CCO1l TA 1 0102C8050403010301030103010301030103SNNSANSASASASASASA 02585
0103 SA 02586
T 02587
P COOCO 00011l TA J2588
P 000CO OCOll TA v2589
E 00002 02590
vV 00010 +00C00CCC+00 02591
V C0011 +100CCCCO+01 02592
v 000l2 +1CGCCCQO+08 02593
v 00013 +67108864+08 02594
W 00040 SIN 02595
W C0041 02596
W 00042 CCS (2597
K 00050 G2598
PROGRAM TC CCNVERT NUMERIC TO ALPHA 42599
e B 00001

[ ARVIVIVI OB | 02600

K = 45150 LINE 02600 PAGE 065



g8

X ECCCECCKCC<MIDPDD TP ITVNINDGPODNIONLD

DI LCCODOD OO0

¢coce
cools
00006
caols
coace
€0005
600G7
ccocy
coooa
c0008
€00GS
coois
cools
00018
coo1s8
c0018
cools
00001
€0002
00010
c00l1
o012
00013
CO0l4
00015
00016
cno17
caosce

PRINT QUT MEMCRY

S00¢CC
9C¢008
60031
00032
00033
00034
00035
€0003
C00C4
00001
00150

0cool
CcCecle
CCOll
ccolrv
0Q010

00006
ccoov
ocoa7
ccocs
Ccoce
cQc18
coois
cCOols
CCOols
ccols
o018
CCCo4

+cocccoce+oc
~10CCCCCC+01
+100CCCQA0+02
+100CC0C0+02
+GCC0CCC0+02
+67108864+08

+

46152
€coos
Gcocl
ccog2
cCoc3
CCOC4
GC0o05

+C0CCCCCC+OC
+452CCCC0+05

3C008

K

cccc3

00005

CCccoe

Ccoo12
cgols
Cccels
Coo12
CCCoOs
CcCcC13
cceos
C00l4
¢Ccl13
gcco9
CCOl4
ccols

K

4515C

FRINT QUT MEMORY PROGRAM USES LUCATIUNS 1 TO 148

452CC

PATHFINDER

LINE

LINE

02601

02640

PAGE

PAGE

066

8 00005

B 00001

G66

02601
02602
02603
02604
02605
02606
02607
02608
02609
02610
G261l1
02612
02613
02614
02615
02616
02617
02618
02619
02620
02621
02622
02623
02624
02625
02626
02627
02628
02629
02630
02631
02632
062633
02634
02635
02636
062637
02638
02639
02640



98

K = 452C0 LINE 02641 PAGE D67

R 9C0C8 00149 L2641
T MYSTIC FLCATING PCINT DECIMAL MEMOURY PRINT FIVE PER LINF v2642

P C0001 CCO08 Ta V2643
T U2644

P 30001 CCQ08 TA 02645
R 00010 0COO03 02646
S 00010 00010 GeOO7 u2647
T PATHFINCER REACS 02648

P G00C0 CCO08 TA 0505C5C706 SSSSN 02649
T ¢2650

P G000l GCO08 TaA U2651
e B 00005 . 8 G00US 02652
A 00010 €COl10 aQccov u2653
S 00010 0COl0 ccoos8 u2654
G 00011 GCC31 Qcolo 02655
G 00013 00032 C0Q10 02656
G 00015 0G033 C0010 02657
G 00017 C0034 cCO10 U2658
G 00019 00035 00010 02659
C 00011 00009 GCOQ6 COO0QE 02660
C 00013 00005 0COC6 COQOE 02661
C C0015 (000G CO0CO06 €0006 G2662
C 00017 00009 00CO06 CO0QE 02663
C 00019 00005 CCCO6 COOCE C2664
A 00010 00010 0cCQO8 02665
C C0Q0C4 00010 0C00S 02666
I 000C3 +C0CCO00C+00 02667
I GO0C4 +45200C00405 02668
R 90008 00150 02669
E €0002 02670
e B8 C0006 8 G00G6 02671
F Q0011 00021 coOll G2672
F 00013 00021 cCO13 02673
F COOLl5 00021 COO15 02674
F 00017 CCC21 coOl7 02675
F 0001S 00021 00019 02676
A C0010 00010 ccCcCo8 02617
P 00010 0CC08 TA 0602€90301090301090301€903010903 NSNNSNNSNNSNNSNN 02678
C 00004 0CO10 00005 02679
I 00003 +00C0CGCO+0C 02680

K = 45200 LINE 02680 PAGE 067

4

B




TIONrmNO DO CCCZrrt =D (OT T Z2T O e DX <MD

L8

K = 452C0 . LINE 02681 PAGE (68

C0004 +45200CC0O+05 02681
9C0C8 00150 02682
€00¢2 02683
00007 +50CCCGCO+01 02684
000C8 +100CCCCO+01 02685
C0009 +00CCCCOC+0C 02686
cooz2o 02687
c00C1 CUTPUT CONVERTER USES LOCATIONS 1 TO 128 8 00001 02688
C00C5 +10C0CCCC+01 02689
00606 +10CCCCCO+02 02690
00007 +67108864+08 02691
0600C7? CCCQ7 CO007 02692
00008 +CCCOCCO0+0C 02693
C00CS 00005 CcOQ7 02694
G001l +450CCCCQ+02 02695
00030 0C008 CCQOS 02696
¢0001 N 00001 02697
€0008 CQ008 CCCOS 02698
€0009 0COCS CcOoCoe 02699
00030 €C008 00CC9 02700
C0011 0C008 Q0CO1L 02701
CC005 +000CCCCC+00 062702
00006 +€£7108864+08 02703
00006 0CO006 0CCO6 02704
CO0C7 +10CC0CCA+01 02705
00008 +7000CCCCO+01 02706
00009 +50CCCCO0+01 02707
060001 N 00001 02708
C0017 +10CCCC0O+0S 02709
00018 +5996G69G6+C7 02710
C0019 +80CCCCO0+01 02711
00010 C0001 COGO3 02712
00010 0C0C5 GCOl0 02713
00025 +10CCCCCO+01 02714
0001C CCOC5 C€0020 02715
00010 GCOGS COOLO 02716
00025 —10C0CCCO+01 02717
0C010 000CS5 QC020 02718
00129 B 00129 02719
00001 CCO04 COOOS . 02720
K = 45220 LINE 02720 PAGE Co68



88

®

@MITETEDGPTOOTZTOMNDED NOIMPBPOPDDOOQOUVMIMBPETIONOTODDMT

00002
¢ooc2
€0020
cooc?
go0QCl12
coo12
C0o011
co0l3
00014
00015
00012
c0023
00021
c001l1
00013
00014
00015
00012
00015
C0015
00015
00023
00022
00016
00012
00011
0col2
00013
00014
00015
acol7
00013
00015
00012
00023
00015
00001
00002
00002
00076

00Co4

0colc
0CC76
ccoas
0c008
€C030
00010
00014
00012

00012
€0030
gcolo
0C014
cgoor2
00015
ccols
00015

0Co0Cc7
06076
00012
00005
0C030
coo1o0
C00l4
00015
00029
0G60o10
0gol2

00015
00004
0CCOo4

K

cC005

cco22
GColo
cco2t
ccciz
cgo1ltl
00013
0Co0s
cccev

CCo0s8
006011
cgo13
ccooe
ccocy
0cco9
€0023
CGCo9

cgolo0
00C1é
Gg0o1l9
coo1L2
00011
ocolL3
0Ccco6
cco23
Cool1l
0Co13
0Co0C7

00025

00015
0gol2

K

4¢€22C

45220

LINE

LINE

C2721 Prut w69

& 00020

B8 00021

B 50022

g 00023

8 Guo76

02760 PAGE  C69

02721
2722
02123
02724
u2T12s
V2726
Q2727
c27e8
u2729
2730
w2731
02732
02733
02734
02735
02736
02737
02738
u2739
G2740Q
02741
02742
02743
02744
021745
02746
2747
02748
G2749
02750
02751
02752
02753
2754
u21755
V21756
02157
02758
w2759
02760



L LS CCCMNPCICCMITIPONOOODDODDIIDO

68

K = 4522C LINE 02761 PAGE 070

00086 CCO76 COC78 02761
00081 C0C82 02762
00084 CCOOQS 02763
€c008s5 8 00085 02764
00081 C€0081 C0083 02765
600G7 00081 COGH6 02766
€0084 CO084 CCOB1 02767
00084 CCOSC C€0C89 02768
€0087 0CO91 CCO84 02769
00086 C008B7 CO085 02770
00084 CCO84 CCOS81 02771
00087 00080 CCO85 02772
C0084 CCOB4 Co0O081 02773
coo8é6 E CQ086 02774
C0076 00075 COCB4 02775
00C77 02776
C0028 +1CCCCOCC+08 o217
00082 +64CCCNOCO+02 02778
C0083 +2C0CCOCC+01 02779
00089 B G0089 02780
00084 CC084 C0081 02781
cooas 02782
00090 +37CCCCCO+02 02783
00091 +1cCCCCCC+01 02784
00CS2 +1CCCCC00+02 02785
00£93 +100CCC0O0+03 02786
00094 +100CCCCC+04 02787
€0095 +10CCCCCO+05 02748
00C96 +1CCCCCCO+CE 02789
0CC97 +1C0CCCOC+C7 02790
00098 +10C0CCCO+08 02791
00069 +10CCCCOC+0S 027382
00100 +10CCCCCO+1C 02793
C0101 +1GCCCCCO+11 02794
C0102 +10C0CCCO+12 02795
00103 +]1CCCCOCC+13 02796
00104 +1C0CCCO0+14 027917
00105 +10CCCCCO+15 02798
00106 +10CCCCO0+1¢€ 02799
C01C7 +10CCCCCO+17 02800
K = 45220 LINE 02800 PAGE G770



06

cgl108
00109
00110
00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
Go1l26
Qo127
Qo128
00000
00602
006356
60691
41520

CCeCCc ReCLCCcCcLCcCcCcCcLKkCaeCcCcC<cgcagCCcC<< <<

30 411C1

K =

+1CC0CCCO+18
+1C0C0G000+19
+10CC0000+2C
+1C0CCCC0+21
+100CCCO0+22
+100CC000+23
+10000000+24
+10CCCC00+25
+100CC000+26
+10000000+27
+10C00C0C+28
+1000CG00+29
+10C0CC0O0+30
+1000C0C0+31
+10CC00C0+32
+100060C0+33
+1000C0C0+34
+10CC0000+35
+100CCQA00+36
+10C0CC00+37
+100CCC00+38

+42200000+03
+1010C000+03
+181CCCCO+03
+2000C000+01

K

4£220

¢CCao

LINE

LINE

02801

02840

PAGE 071

PAGE 071

02801
02802
02803
02804
02805
02806
02807
02808
02809
02810
02811
02812
02813
02814
02815
02816
02817
02818
02819
02820
02821
02822
02823
02824
02825
02826
02827
02828
02829
02830
02831
02832
02833
02834
02835
02836
02837
02838
02839
02840
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cccoo

€cCQo0

LINE

LINE

02841

02844

PAGE 072

02841
02842
02843

PAGE G772



¢6

0005C
oca70
001Go
00110
00115
00120
00125
00130
00135
00140
00145
00150
00155
00180
002C0
416C0
410C0
411C0
450C0
451C0
45150
452C0
45220

PAGE

001
col
Cco3
004
004
004
004
co5
005
005
005
005
006
Ccoé
ooe
028
028
029
061
064
065
C66
o068

LINE

CCCO4
€cozs
€cos4
00133
0Cl41
00149
CQCl57
00164
0C1l72
coiao
colss
0Q0196
0C204
00212
60307
01048
01C99
01144
02426
02541
02598
C2628
02687

FUNCY L

PAGE

LIk

INTEX

'Y PAGE

PACE

Ul

PN

LANT




€6

0Ccgs0
oacro
ooico
00110
00115
0C12¢C
00125
00130
00135
0Ct40
00145
0C15C
00155
o0180
002C0
4100¢C
4110C
416C0
45000
451C0
45150
452€C0
45220

PAGE

001
001
003
004
004
004
004
cos
005
cos
Cco5
Cc05
006
cos
oos
028
028
028
061
064
065
066
068

LINE

CCQ04
Cco28
00084
00133
CCl41l
C01l49
00157
0Cl64
cc172
00180
00188
00136
Co2ca
60212
cc307
0106s
Cllas
cl1088
02426
02541
02598
02628
02687

FUNCTION INCEX BY K-CARD

PAGE

LINE

PAGE

LINE

PAGE

LINE



£6

0C050
ocagro
0clicCo
00110
00115
0Cc12¢C
oc125
C0130
00135
0C1l4C
00145
oc15¢C
00155
00180
002Co0
4100C
4110C
416C0
45000
451C0
45150
452C0
45220

PAGE

001
001

004
004
004

o5
005
Cco5
€05
cos5
co0é
Cco6
coe
028
029
0zs
061
C64
065
066
068

LINE

C00C4
ccoes
0g084
00133
0Cl41l
C0149
Co157
0Clé4
cCl72
00180
ool8s
00186
cozca
¢g212
CC307
010S¢
Clla4a
cl088
02426
02541
02598
02628
02687

FUNCTION INDEX BY K-CARD

PAGE

LINE

K

PAGE

LINE

K

PAGE

LINE






Appendix B

Explanation of Program Commands
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CAMEO Codes for Alphanumeric Characters.

Table Bl

Character Card Code Octal Code CAMEO Code
Blank Blank 60 00
12-3-8 33 18
) 12-4~8 - 34 19
+ 12 20 20
$ 11-3-8 53 28
* 11-4-8 54 29
- 11 40 30
/ 0-1 61 31
, 0-3-8 73 38
( 0-4-8 74 39
= 3-8 72 48
! 4-8 14 49
A 12-1 21 61
B 12-2 22 62
C 12-3 23 63
D 12-4 24 64
E 12-5 25 65
F 12-6 26 66
G 12-7 27 67
H 12-8 30 68
I 12-9 31 69
J 11-1 41 71
K 11-2 42 72
L 11-3 43 73
M 11-4 44 74
N 11-5 45 75
(0] 11-6 46 76
p 11-7 47 77
Q 11-8 50 78
R 11-9 51 79
S 0-2 62 82
T 0-3 63 83
U 0-4 64 84
-V 0-5 65 85
w 0-6 66 86
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Character

96

Blank

* A 4 2~

i

- 0 " MO 0 W e

F < 3 ®” W O K" O Z B 2 R -

CAMEO Codes for Alphanumeric Characters.

Card Code

Blank

12-3-8

12-4-8
12

11-3-8

11-4-8
11

0-3-8
0-4-8
3-8
4-8
12-1
12-2
12-3
12-4
12-5
12-6
12-7
12-8
12-9
11-1
11-2
11-3
11-4
11-5
11-6
11-7
11-8
11-9
0-2
0-3
0-4
0-5

Table Bl

Octal Code
60
33
34
20
53
54
40
61
73
74
72
14
21
22
23
24
25
26
27
30
31
41
42
43
44
45
46
47
50
51
62
63
64
65
66

CAMEO Code
00
18
19
20
28
29
30
31
38
39
48
49
61
62
63
64
65
66
67
68
69
71
72
73
74
75
76
77
78
79
82
83
84
85
86




Character

X
Y
V4

Zero

=

W W N o U s W N

Name

Key

Origin

Cue

Transfer

Card Code

© 0w =N o Uk W N = O

Table B1 (Cont'd)

Octal Code

67
70
71
00
01
02 .
03
04
05
06
07
10
11

Table B2

CAMEO Code

87
88
89
90
91
92
93
94
95
96
97
98
99

e ——

CAMEO Operators to Control Encoding for the Advanced Mystic Machine.

Symbol

K(0)

K(p)
O(p)

Q(p, 9

30(p)

Effect on Encoding Control Registers

Clear the Q-table of all previous
entries and set the K register to zero.

Add the number p to the K register.
Set the L register to the number p.

Add the pair p, q to the Q-table of
address equivalents.

Terminate encoding and begin exccu-
tion of the compiled program at
location p.
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Table B3

CAMEO Operators to Support Encoding for the Advanced Mystic Machine.

Name

Begin-point

Value-given

Word-given

Symbol

B(p)

V(p, m, n)

W(p, )

98

Name

Add

Compare 1

Compare,

Divide

End

Function
(Note 1)

Table B4

Function in Support of Encoding

Make location p a logical flow con-
nector for the commands which
follow.

Record in location p the floating point
number (m, n) for use as a given value
in the object program.

Record in location p the symbol 1 as a
coded floating point integer for use
as a given word in the object program.

CAMEO Operators Representing Advanced Mystic Commands.

Symbol

A(p, q, T)

C(p, q, 13 8)

C(p, q, 1)

D(p, q, 1)

E(p)

F(p, q, 1)

Advanced Mystic Command

Add the contents of locations q and
r and place the sum into location p.

Compare the contents of location p
with the contents of location q. If
contents-of-p exceeds contents-of-q
transfer to location r, if contents-
of-q exceeds contents-of-p trans-
fer to location s, if contents-of-p
equals contents-of-q continue with
next instruction.

Compare the contents of p and the
contents of q. I contents-of-p
exceeds contents-of-q, transfer to
location r. Otherwise continue.

Divide the contents of location q by
the contents of location r and place
the quotient into location p.

Exit from the current instruction
sequence by transferring to location p.

Store in location g + 1 the point-of-
return, in cell q + 2 the number r - q,
in cell q + 3 the number p - g, and
transfer to location q.




Name

Get

Hold

Initialize

Jump

Load,
(Notes 2, 4)

Load,
(Notes 2, 4)

Multiply

Name

Print
(Notes 3, 4, 5)

Print,

Table B4 (Cont'd)

Symbol

G(p, 9, 1)

H(p, q, r)

I(p, m, n)

J(p)

L(p, q, a, b,
Cye v+ Cyg,
d,...dy)

L(p, 4, 1)

M(p, q, )

N(p)

P(p,q,a,b
Cy e+ Cygs
d, ...d;g)

P(p, q, 1)

Advanced Mystic Command

Get into location p the contents of the
location specified by the number g
plus the contents of location r.

Hold the contents of location r in the
location specified by the number p
plus the contents of location gq.

Initialize location p to the value (m, n)
a normalized floating point number.

Jump to the program in system stor-
age designated by the contents of
location p.

Load into successive locations begin-
ning with p, contents-of-q records from
the alphanumeric input medium indicated
by a; where the i~th word in each record
is the integer equivalent of an input field,
¢, characters long, of type d;, and b such
sets of field descriptors follow in suc-
ceeding command records.

Load into successive locations begin-
ning with p, contents-of-q words from
the machine-word input medium indi-
cated by r.

Multiply the contents of locations q and
r and place the product into location p.

Name location p a logical flow con-
nector for the coding which follows.

Print from successive locations begin-
ning with p, contents—of-q entitled
records on the alphanumeric medium
indicated by a; where the i-th field of
each record, ¢, characters long, of type
d, is determined from the i-th integer
of the record, and b such sets of field
descriptors follow in succeeding com-
mand records.

Print from successive locations begin-
ning with p, contents-of-q words on
the machine-word-output medium in-
dicated by r.
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Table B4 (Cont'd)

Name Symbol Advanced Mystic Command

Replace R(p, @ Replace the contents of location p by
the contents of location q.

Subtract S(p, q, 1) Subtract the contents of location r from
the contents of location g and place
remainder into location p.

Title T, -« -t;)) Load the title register positions 1-71
with characters t, tot 71°

Unpack Up, 9 Unpack the integer portion of the float-
ing point number stored in location

q and store the integer in location p.
The contents of location q remain
unaltered.

Xtracode X(p, X, .. o Xy3) Transfer to the machine language sub-
routine located at p, with interface
vector X; . . . X3,

(Note 1)

This instruction makes it possible to transfer to a function and after its execution, continue to the
next instruction. Normally r contains the input to the function and p is to contain the output.

(Note 2)

In case the inptit medium is tape, a special interpretation is placed on the contents of q as follows:
if g is zero backspace one file, if q is the negative integer -n, backspace n records.

(Note 3)

In case the ouiput medium is tape, a special interpretation is placed on the contents of q as follows:
if a is zero, write end-of-file; if q is negative, rewind.

(Note 4)

The field a contains four characters. The leftmost is one of (C, P, T) for Card, Printer, Tape,
respectively. The next is one of (A, B, C, D, E, F, G, H, I} for selection of units within the type.

The next is either blank or B, for decimal or (Binary) machine-word, respectively. The field

¢, . ..C;y consists of eighteen two-digit numbers. The fieldd,; .. .d,; consists of eighteen letters,
where each is one of (A, N, F, S) for Alphabetic, Numeric, Full-numeric and Skipped. In case d,

is A, ¢, must not exceed 4; in case d; is N, ¢, must not exceed 9; in case di is F, ¢, must not
exceed 8; when d; is S, ¢c; may be as large as 15,

(Note 5)

An entitled record is the logical sum of the given record and the contents of the title register.
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Name

Drum Clear

Drum Read

Drum Write

Table B5

CAMEO Operators to Utilize 1107 Drum.

Symbol

Y00001(p)

Y00002(p)(a)r

Y00003(p)(Q)r

Advanced Mystic Command

Clear drum and set up drum I/0.
p, the maximum number of cells allowed
for a series, is (nominally 10,000).

Read from drum storage to main memory:
p, series number,*

qd, main memory destination of series, and
r, alternate return point for zero series,

Write series on drum from main memory:
p, series number,*

q, number of words in series,** and

r, absolute memory location of series.

*Bach series placed on the drum is tagged with a number between 1and 50. This number multiplied by p from
Y00001 determines the drum location of the series.

**This number is stored according to the series number in absolute memory locations 1 thru 50 after each

drum write.
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Appendix C

Sample Series Printout
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-4 65 1Y 7027

4671737

461173244

-441172244

~1a3r 540

1e3654039

1425722057

-441908492

441308492

~140372843

1.037&843

-5.5335107C

553351070

34436883c

-3.4568832

104

X

-0z

1C X

-0z
16 X

-Cz2
10 X

-03
1C X

-03
10 X

-03
10 X

=04
10 X

-04
10 x

-04
10 x

-04
10 X

SO LLLGAYCIEHCICHCIUHCL O+ LOF+0CGHONM)

TUTAHCIE-CICHUI D~UIEH LD+, LGOI

Ci

COS{TOA+C I+ CIC+OULIL+{CE+LON+35CG+0NH4)

ZOS{CUA+01IE-D1C+C1O+L0L+u0Mr+J06+00H)

COS(COA+CIE+0IC+C1 L+ (2 +L0F+LL5400MH)

COS(COA+CIR=ClC+Clu~C2E+L0F+0L TG+0O0H)

COS(OUA+CCE+Q1C+01D+01L+u0M+L05+00H)

COS(LOA+CCT+CIC-ClL+ClE+0U0F+GLS+C0DH)

COS(COA+C P+01C+Clu+CIL+UDF+UCG+0OM)

COS(CCA+CSL-0lC+010~ClE+u0F+006+00NH)

COS(TOA+CCE+01C+01 u+COL+U0F+0CG+09F)

COS(Q0A+0CE+01C-010+COZ+U0F+COG+0NH)

COS(COA+C1B+C1IC+CID+C3T+COM+0CL+GCH)

CO3(C0A+C1B-01C+01U~03=+U0F+3CG+00H)

COS{O0A+CZE+01C+01L+(0:+u0F+L (Co+00H)

COS{COA+CZR-CI1C+ClO+COC+UQF+0CG+00H)



3.44G7995
-3.4497995
~1.8859974
1.8859974
-1.1496899
11456899
-542776650
5.é776650
~247482634
27482634
1.7603356
-1,7603356
1.41959z8
-1.41959z¢8
4e7511939

-4.75119293

-04
10 x

-04
10 X

-04
10 X

~-04
10 X

-04
10 x

-04
10 X

-05
10 X

-05
10 X

-0s
10 X

-05
10 X

-05
10 X

-05
10 X

10 X

-05
10 X

-06
1C X

COS(Z0A+0CB+01C+010+02E+00F+0CG+00H)

COS(COA+0CB+01C-010+02E+00F+00G+00H)

COS(00A+01B8+01C+01L-01E+00F+0CG+00H)

COS{Q00A+01B-01C+010+01E+00F+0CG+00H)

COS(COA+02B+01C+01D+02E+0Q0F+0 0G+00H)

COS(O0A+CZB-01C+010-02E+VU0F+00G+00H)

COS(COA+CZB+01C+01D+01E+00F+0CG+00H)

COS(COA+03ZB-01C+01D-01E+U0F+0CG+00H)

COS(COA+CIEB+C1C+01D+04E+00F+00G+0D0H)

COS(0N0A+018-01C+01D-04E+V0F+0CG+00H)

COS(COA+01E8+01C~-01D+01C+00F+0CG+00H)

COS(COA+01EB-01C-01D-01E+00F+00G+00H)

COS(O0A+0CB+C1C+01D+03E+U0F+0CG+00H)

COS(CO0A+0CB+01C-01D+C3E+QOF+0CG+00H)

COS(COA+C(EB+01C+010-01E+V0F+006G+00H)

COS(NCA+C(B+C1C-01u—-C10+00F+0CG+0O0R)
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-4.73C97%4

447309734

443533591

—443533591

-3.45103529

3.4510529

-1.5833963

-1.4725399

14725399

-~1.4520386¢€

1.4520336

~1.4478398

14478398

~T7.P7712 %

Ten7712c8

106

-0¢&
13 X

=06
19 X

-Ge
1C X

-0e
10 x

=06
10 X

-06
10 X

-06
10 X

-06
1C X

-0é
10 X

-06
1C X

-06
10 X

-06
10 X

-06
16 X

-06
10 X

-07
10 X

-07
1C X

COS(NJA+02ZB+01C+010+035+U0F+00G+00H)
COS(70A+028-01C+01L-C3L+U0F+0UGCG+0O0H)
CO3(CO0A+03E+CLIC+01U+COE+COF+0CG+0O0H)
COS(CUA+03IB-C1C+U1D+UOE+COF+0 CG+0O0H)
COS(COA+C1IP+C1IC+Clu-C2E+00F+00CG+0NH)
COS(COA+CI2-CI1C+ClL+C2E+V0F+00G+O0H)
COS(C0A+020+01C+010-01E+00F+0CG+00H)
COS(COA+028—01c+01u+01£+uOF+UOG+OOH5

COS{C0A+01E+D1C+010+05E+u0F+0 CG+00OH)

.COS(COA+C1E-C1C+ClU-CSE+GOF+0CG+GOH)

COS(00A+01B+01C-01U+00E+CO0F+0CG+0CH)

COS(COA+01E-C1C-01D+CGOE+GOF+0CG+00H)

CO5(00A+0ZB+01C+01D+02E+00F+00G+00H)

COS(00A+0ZB-01C+01U-02E+U0F+0CG+0O0H)

COS(COA+Q4B+01C+01D+01E+O0F+00G+00H)

COS(COA+04B-01C+010-01E+VOF+0CG+00H)

i



NASA-Langley, 1966

6.9234092

-€e9234092

G-709

-07
X 10 X

-07
X 10 X

COS(COA+0CB+01C+01D+04E+0QF+00G+00H)

COS(00A+0CB+01C~-01D+04E+V0F+0CG+00H)
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“The aeronantical and space activities of the United States shall be
conducted 5o as to contribute . . . to the expansion of human knowl-
edge of phenomena in the atmosphere and space. The Administration
shall provide for the widest practicable and appropriate dissemination
of information concerning its activities and the resulis thereof.”

—NATIONAL AERONAUTICS AND SPACE ACT OF 1958
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TECHNICAL REPORTS: Scientific and technical information considered
important, complete, and a lasting contribution to existing knowledge.

TECHNICAL NOTES: Information less broad in scope but nevertheless
of importance as a contribution to existing knowledge.

TECHNICAL MEMORANDUMS: Information receiving limited distri-
bution because of preliminary data, security classification, or other reasons.

CONTRACTOR REPORTS: Technical information generated in con-
nection with a NASA contract or grant and released under NASA auspices.

TECHNICAL TRANSLATIONS: Information published in a foreign
language considered to merit NASA distribution in English.

TECHNICAL REPRINTS: Information derived from NASA activities
and initially published in the form of journal articles.
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NASA-programmed scientific efforts, Publications include conference
proceedings, monographs, data compilations, handbooks, sourcebooks,
and special bibliographies.
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